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LIFE SPAN AND CAUSES OF DEATH IN INBRED MICE 
IN RELATION TO DIET 


Y. CHIUNG PUH LEE, Px.D., MAURICE B. VISSCHER, M.D., Px.D., 
AND JOSEPH T. KING, M.D., Px.D. 


(From the Department of Physiology, University of Minnesota Medical School, Minneapolis) 


This report presents the results of experi- 
ments designed to observe life span and the 
causes of death in inbred C,H male mice as in- 
fluenced by a number of variables in a semi- 
purified diet, such as quantitative or qualitative 
changes of minerals, fats, carbohydrates, and 
vitamins with special reference to vitamin E 
and vitamin B,,. The observations here re- 
ported indicate that under well controlled con- 
ditions the life span and causes of death of C,H 
strain mice can be controlled by the dietary 
regimen. 

Mice on a semi-purified diet containing a 
modified Jones-Foster (J-F) salt mixture de- 
veloped a metabolic disorder in old age which 
terminated in “heart failure.” The metabolic 
dysfunction can be delayed and the incidence 
reduced by caloric restriction alone or supple- 
mentation with vitamin E. Vitamin B,, supple- 
mentation apparently also delays the onset of 
the disorder. 

Fatal convulsions accounted for many deaths 
at about a year of age on certain diets. Caloric 
restriction or vitamin B,, was effective in pre- 
venting or delaying convulsive deaths while a 
hydrogenated vegetable fat (Crisco) diet was 
associated with a high incidence of fatal con- 
vulsive seizures. Leukemia, hepatoma, and my- 
ocardial disease were the main causes of death 
of the older mice. 


MATERIALS AND METHODS 


Two hundred and fifty inbred C,H male 
mice were selected at weaning and separated 
into 14 groups matched as evenly as possible 


Submitted for publication May 28, 1956. 

This investigation was supported in part 4 a grant, No. H 518, 
from the National Institutes of Health, Public Health Service, and 
the Minnesota Division of ‘the American Cancer Society. 


for age and weight. They were individually 
housed in a room maintained at 80 + 2 F. The 
administration of diets and conditions of the 
environment were the same as reported pre- 
viously (8). The various diets were formu- 
lated on the basis of modification in our diet C 
(8). One constituent was varied at a time, as 
will be specified in the tables presented below. 
The diet used for caloric restriction was to sup- 
ply the same level of protein, minerals, and 
vitamins as the average ad libitum intake on the 
basal diet, but only two-thirds as many calories. 
A low fat diet was made by replacing the fat 
with glucose in equivalent calories. The vari- 
ous diets were prepared, as far as the basic 
materials are concerned, each time from the 
same batches supplied by the manufacturers. 
The diet was stored in glass bottles and kept in 
a refrigerator at —20 C. until used. No food re- 
mained at room temperature for more than one 
week, which was the interval between change 
of food cups, except in the caloric restricted 
groups which were fed measured quantities 
daily. Body weight and food intake were meas- 
ured weekly. 

Clinical observations were made daily or 
oftener on all mice. In order to determine the 
number of mice dying from convulsions, obser- 
vations were made especially frequently after 
weighing or changing of cages, in addition to 
the daily routine. In many cases deaths were 
observed, and if not, the animals were found 
shortly after death and autopsies were per- 
formed immediately. When animals were 
about to die, they were anesthetized and au- 
topsied. Histologic studies were made on some 
organs. 
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DIETS AND CAUSES OF DEATH IN MICE 


RESULTS 


Growth, Food Intake, and Times of Death on 
the Various Diets. 


Growth—The growth curves in terms of 
body weight of groups on the 8 diets tested are 
shown in figure 1. To avoid crowding the 
weights of the groups on Amigel, high yeast 
and alfalfa were omitted. It is not clear 
whether the low rate of gain in weight of the 
group on Fox Chow is due to a smaller total 
caloric intake or to a low growth efficiency, 
since the calorie value of Fox Chow has not 
been determined in the present experiment. 
Mice given supplements of vitamin B,, or Ani- 
mal Protein Factor attained a greater mean 
weight than the controls, while mice on a mod- 
ified Hubbell-Mendel-Wakeman (H-M-W) 
salt mixture showed a smaller body weight. A 
smaller body weight was also noted in the 
group on a low fat diet, although the caloric 
consumption averaged over a period of 3-52 
weeks was not significantly different from the 
control. Caloric restriction drastically retarded 
the body weight gain. The retardation of the 
growth of the group on a vitamin E deficient 
diet was noted only after 18 weeks of age 
(figure 2). Similarly the greater weight of the 
groups on high vitamin E, vitamin B,, or Ani- 
mal Protein Factor and the smaller weight gain 
of the group on a diet containing a modified 
H-M-W salt was also noted, not during the 
rapid growth phase, but after 15-18 weeks of 
age. 
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Fig. 1. Mean body weights of C;H male mice under 
several dietary regimens. 
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Food Intake—The mean food intakes of the 
groups at different age periods are given in 
table 1. Generally there was no difference in 
food consumption at various periods of life 
except during the first two weeks. No signifi- 
cant decrease of food intake in old age was 
seen in the healthy animals. This might be 
due to the fact that there was not much differ- 
ence in their activity from early life to old age, 
since the mice were confined in small cages 
throughout life. 

Times of Death—Table 2 shows the percent- 
age of mice living at different ages on various 
diets. Since all mice were of an inbred stock, 
the environmental conditions were well con- 
trolled, and few mice died from undetermined 
causes, the difference in percentages of survivors 
in various groups may probably be considered 
as nutritional effects. The percentage of ani- 
mals living to the later ages in the group under 
caloric restriction, even with Vitamin E defi- 
ciency, was superior to any other group. 


Cause of Death and Life Span 

There were no deaths from infectious dis- 
eases at early ages in any of the 14 groups. 
Only | out of 250 mice died at about 6 months 
without clinical symptoms or significant find- 
ings at the postmortem examination. The per- 
centages of mice dying from different causes 
are shown in table 3. Convulsive seizures ac- 
counted for most deaths before 400 days of 
age. Besides convulsive deaths and a few unde- 
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Fig. 2. Mean body weights of C;H male mice on diets 
containing different levels of vitamin E and caloric 
restriction. 
































366 LEE, VISSCHER, AND KING 
Tasre 1. AveraGe Foop INTAKE PER Day At DirFerent Aces or C;H Mae Mice on Various Diets. 
Age (Weeks) 
4-5 6-10 11-20 | 21-30 31-40 41-50 | 3-52 
Diets* | 
Gm. Gm. Gm. Gm, Gm. Gm. Gm. Cal 

A. Basalt... > mt 2.47 2.79 2.66 2.61 2.52 2.69 2.64 12.40 
B. H-M-W Salt..... 155 * 2.40 2.68 2.66 2.68 2.59 2.74 2.67 12.00 
CCl, fo. 05.5, ; 2.21 2.62 2.67 2.63 2.57 2.68 2.61 12.08 
D. Low Fat (2% Lard)..... 3.24 4.05 3.15 3.04 2.99 3.08 | 3.23 12.34 
t. Amigel......... ae 2.33 2.71 2.67 2.52 2.52 2.64 | 2.64 | 12.02 
F. Fox Chow....... ; ; | - - | | 

3. % Caloric Restriction | 1.00 2.00 2.00 2.00 2.00 2.00 2.00 | 8.56 
H. High Yeast and Alfalfa 2.53 2.86 2.60 2.55 2.60 2.60 2.65 12.21 
I. 4% Wheat Germ Oil 2.56 | 3.00 2.70 2.59 2.70 2.81 | 2.7 12.61 
J. 8 mg. % &-Tocopherol Acetate 2.35 2.82 2.66 2.65 2.74 om | 88 12.61 
K. 0.5% Animal Protein Factor 2.35 2.55 2.61 2.67 2.69 2.65 2.64 12,21 
L. 6 y % Vitamin Bu........ : | 2.34 2.69 2.67 2.74 2.66 2.64 2.67 | 12.35 
M. Without Wheat Germ Oil... . | 2.23 2.62 2.33 2.24 2.37 2.39 | 9.48 11.48 
N. Without Wheat Germ Oil; % Caloric Restriction 2.00 | 2.00 2.00 2.00 2.00 2.00 2.00 8.56 

| | 


| 
| 
} 
| 





Osmo ORS 


oo 





* Except the salt specified, a modified J-F salt mixture was used. 


t Glucose 34.02, lard 17.53, casein 28.87, Brewers yeast 8.25, alfalfa leaf meal 4.12, 


per cent. 


termined or doubtful convulsive deaths, myo- 
cardial degeneration became the main apparent 
cause of death at the later ages. There were a 
few mice which died from undetermined causes 
after 8 months. Those deaths might have been 
caused by a lung disease, which is difficult to 
identify in animals found dead. There were 
about 20 older mice in which death could not 
be attributed to a single cause. Most of them 
had abnormal conditions in lungs, kidneys, 


salt 4.12, cod liver oil 2.06, wheat germ oil 1.03, 


liver, or several other organs. Hepatomegaly, 
jaundice, and amyloidosis were observed oc- 
casionally. Leukemia or enlargement of the 
mesenteric nodes was a common finding in old 
mice. However, death from lung tumors has 
not been noted frequently in C,H male mice, 
although it is a common cause of death in old 
strain A mice on a similar experimental regi- 
men. There were only two cases of death ap- 
parently due to lung tumors in the present 


Taste 2. Some Dietary EFFECTS ON THE Lire ExpecraNcy or C;H MALE Mice. 
(% oF Mice Livinc at DirFerent AGEs) 








Age in Weeks 





Diets* en secee iatenishdaosaiaas a . Looe 
40 44 48 52 56 60 64 68 72 76 80 84 88 92 96 100 104 108 112 116 120 124 128 132 136 
Re EEE wo yb vatwic- we vlogs j 95 95 90 70 65 50 40 30 10 O 
B. H-M-W Salt.......... 9 90 85 75 70 65 50 40 30 25 25 25 15 15 10 10 10 5 5 5 0 
i cbievesen : 7% 6 35 2015 &§ &§ &§ 6§& 6&6 OCUblhlULlUlCUCD CS 5 5 5 5 5 0 
D. Low Fat (2% Lard).......| 95 75 7 50 45 30 15 15 10 5 O 
By PEs peeecde'wes 90 75 65 50 35 10 O 
1 es re 95 90 8 80 70 60 45 40 35 35 35 35 20 20 20 20 15 15 10 5 5 f 5 0 
G. % Caloric Restriction......| 100 95 90 90 90 85 80 75 75 75 75 75 65 65 65 65 65 6 55 55 40 2 2 10 O 
H. High Yeast and Alfalfa... 90 70 70 70 40 20 10 0 
I. 4% Wheat Germ Oil..... 80 70 70 70 70 6 50 50 40 30 30 20 10 O 
J. 8 mg. % &-Tocopherol 
Acetate................| 80 70 70 70 70 50 50 40 40 30 30 20 2 10 0 
K. 0.5% Animal Protein 
WI Le ia evans cabs 90 90 90 90 90 8 65 55 15 0 
L. 69% Vitamin By........ 100 100 100 100 100 100 95 90 75 65 45 30 10 O 
M. Without Wheat Germ Oil...| 95 90 75 50 40 35 10 0 
N. Without Wheat Germ Oil; 
Y% Caloric Restriction... . 9 95 95 95 95 95 95 95 95 95 95 90 75 65 30 0 
*Except the salt specified, a modified J-F salt mixture was used. 
leaf meal 4.12, salt 4.12, cod liver oil 2.06, wheat germ oil 1.03, 


per 


¢ Glucose 34.02, lard 17.53, casein 28.87, Brewers yeast 8.25, alfalfa 
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Taste 3. PERCENTAGE OF Mice DyiNG FROM DirFeRENT APPARENT Causes AND Lire SPAN ON Various Diets. 























Causes of Death (in %) Life Span Life Span Elimi- 
Undetermined (Over-all nating Convulsive 
Causes (in %) (Days) Deaths (Days) 
Diets* Heart = 
Failure 
Convul-| Syn- Hepa- Leu- Lung Mise. Before After | Mean Mean 
sion drome | toma | kemia | Tumor | Causes | 7 mo, 7 mo. Age Range Age | Range 
A, Basalt. 55 ly ie 0 0 0 0 5 428.4 | 267-530 | 484.5 408-530 
B. H-M-W Salt... 60 0 20 | 0 5 15 0 0 477.3 270-821 577.4 409-821 
C, Crisco 90 0 5 0 0 5 0 0 332.6 183-790 605 .5 421-790 
D. Low Fat (2% Lard) | 655 25 0 10 0 5 0 5 411.3 236-587 493.0 | 398-587 
E. Amigel 40 55 0 0 0 0 5 0 380.2 203-488 411.0 303-488 
F. Fox Chow... 45 0 15 15 5 5 0 15 544.5 390-898 616.7 452-898 
G. % Caloric Restriction 15 25 5 15 0 40 0 0 702.8 | 304-925 | 764.7 | 538-0925 
H. High Yeast and Alfalfa 30 50 ens 0 10 0 10 375.0 | 276-513 | 380.6 | 276-513 
I, 4% Wheat Germ Oil 50 a ee ee ior 0 20 0 10 449.0 | 247-666 | 565.6 | 418-666 
J. 8mg. % &-Tocopherol 
Acetate. . . 50 | 0 | 10 | 10 0 10 0 10 435.8 242-698 556.0 455-608 
K. 0.5% Animal Protein Factor 25 | 70 0 0 0 0 0 5 450.1 | 241-524 | 467.1 | 241-524 
L. 6¥% Vitamin Biz 10 | 70 0 | 0 o |; 6 | O | 5& | 538.5 | 432-625-) 547.3 | 440-625 
M. Without Wheat Germ Oil 2 6| (65 0 | 0 0 | 4 0 | 5 375.2 255-485 377.3 255-485 
N. Without Wheat Germ Oil; | 
% Caloric Restriction | 0 95 450. ¢ 5.8 0 | 5 | 625.7 | 257-686 | 625.7 | 257-686 
| | | | | 
* Except the salt specified, a modified J-F salt mixture was used. 
t Glucose 34.02, lard 17.53, casein 28.87, Brewers yeast 8.25, alfalfa leaf meal 4.12, salt 4.12, cod liver oil 2.06, wheat germ oil 1.03, 


' 
per cent. 


experiment, | in the group on a modified H-M- 
W salt, and the other in the group on Fox 
Chow, both occuring late, namely at 821 and 
719 days, respectively. Small lung tumors found 
in mice dying of other diseases, however, were 
not uncommon autopsy findings. 

In regard to the length of life it is obvious 
that the group on caloric restriction had the 
longest mean life span. This confirms the find- 
ings by McCay and associates (11) in the rat, 
by Ball and associates (2) in strain A mice, 
and by King and Visscher (5) in C,H mice. 
However, it is remarkable that the life span of 
the group under caloric restriction superim- 
posed upon a vitamin E-deficient diet was not 
only longer than that of their litter mates on a 
full-fed and vitamin E-deficient diet but also 
longer than that of the group on a basal diet. 
On the other hand, the longevity of the full- 
fed group on a vitamin E-deficient diet was 
shorter than the control. This difference has a 
probability of 0.02 of occurring by chance. The 
group on the high vitamin E diet showed an 
increase in average life span, eliminating con- 
vulsive deaths, but it does not have the same 
statistical validity because of small numbers. 
The life span of the group on Fox Chow or 
vitamin B,, is significantly longer than the con- 
trol. The probability ratio is less than one in 
one hundred. The average life of the group 
on a modified H-M-W salt was slightly longer 


than the control, but the difference is not statis- 
tically significant. This is because of the wide 
spread of ages at death in the former group. 
Nevertheless the upper level of the life span of 
the group on a modified H-M-W salt was by 
far higher than that of the control. 


Observation on the “Heart Failure Syndrome” 


It has been found that when mice were fed 
the basal diet containing a modified J-F salt 
mixture they suffered a typical myocardial de- 
generation late in life. This is a type of diet- 
induced metabolic disorder in mice. It has been 
noted not only in the present experiment on 
C,H male mice but also in females of the same 
strain (9, 12) and in both males and females 
of strain A mice on the same diet. 

The symptoms became apparent only shortly 
before death. The mouse became inactive. 
Labored breathing and general edema with or 
without ascites were the typical symptoms. In 
most cases exophthalmos developed and some- 
times the cornea of the eye became opaque. At 
a later stage the animal lost appetite and the 
paws and body were cold to the touch. Some- 
times the ascites became hemorrhagic. Fre- 
quently passive congestion of viscera was seen, 
especially of the liver. Hepatization of the 
lungs was also common. In some cases in the 
last stages, particularly in mice on a diet con- 
taining no wheat germ oil, hemorrhages of the 
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Taste 4. Some Dietary EFFECTS ON THE INCIDENCE 
or “Heart Faiture SYNDROME.” 

















“Heart Failure” % Age at Death (Days) 
Liets* in Mice Alive at a 
| 13 Months 
} Mean Age Range 

A. Basalt... 61.5 494.1 440 -530 
B. H-M-W Salt... | 0 - 
C. Criseo...... | 0 - 
D. Low Fat (2% Lard) | 38.5 490.6 | 433 -587 
E. Amigel. 91.7 431.7 | 392¢-488 
F. Fox Chow 0 - ~ 
G. ¥% Caloric Restriction | 27.8 895.6 855 -925 
H. High Yeast and 

Alfalfa... . | 100.0 414.0 357f-513 
I. 4% Wheat Germ Oil 33.3 607.0 598 -616 
J. 8 mg. % g-Toco- 

pherol Acetate... . 16.7 698.0 
K. 0.5% Animal Protein 

Factor. 77.8 483.2 426 -524 
L. 6 ¥ % Vitamin 

Bu.... 82.0 570.5 | 516 -625 
M. Without Wheat 

Germ Oil 100.0 398.4 | 299}-485 
N. Without Wheat Germ 

Oil; % Calorie Re- 

striction 100.0 645.1 581 -686 








t Some had “heart failure syndrome’ before 13 months. 

* Except the salt specified, a modified J-F salt mixture was used. 

t Glucose 34.02, lard 17.53, casein 28.87, Brewers yeast 8.25, alfalfa 
leaf meal 4.12, salt 4.12, cod liver oil 2.06, wheat germ oil 1.03, 
per cent. 


capillaries in the fatty tissues in the intestinal 
wall and the testes were noted. Small blood 
clots were sometimes found on the peritoneal 
or other fatty issues. The heart was greatly di- 
lated, with both auricles and ventricles in- 
volved. The left auricle was regularly larger 
than the right. On the wall of the former white 
or brownish streaks or small areas, which pro- 
duced an uneven surface, were found in every 
case. The heart was more flabby than normal. 
Pleural fluid was always seen. It was clear, 
turbid, or occasionally milky, and sometimes 
contained red blood cells. The degeneration of 
muscle fibers involved all parts of the heart. 
The left auricle was by far the most severely 
affected. A focal or diffuse fibrosis was the 
typical picture and necrotic patches were found 
in the left auricle at the later stages. The his- 
topathologic studies will be reported in more 
detail in another publication. 

The incidence of “heart failure” and the 
average age at death in various groups are pre- 
sented in table 4. Because of the relatively 
high death rate from convulsions in many 
groups we have calculated the percentage inci- 
dence of heart failure only from animals living 
at 13 months. This seems proper because in 
most diet groups (except H and M) the earliest 


age at which mice died from: myocardial de- 
generation was later than 13 months, and be- 
cause the frequency of fatal convulsions de- 
creased in old age. 

As shown in table 4, in the group on a diet 
made with a modified J-F salt mixture 61.5 per 
cent of mice died from “heart failure” at a 
mean age of 494 days; the oldest one lived 530 
days. When 4 per cent of the modified J-F salt 
in the basal diet was replaced by 7 per cent of 
a modified H-M-W salt mixture and fed, the 
“heart failure” syndrome was not seen. 

When the salt mixture was maintained the 
same as the control but vitamin E was added 
either as 8 mg. per cent of alpha tocopherol 
acetate or as 4 per cent wheat germ oil, the 
incidence of “heart failure’ was reduced and 
the age at death was increased. On the con- 
trary, when the wheat germ oil was removed 
from the control diet and replaced by an equal 
amount of lard all animals except those dying 
from convulsions exhibited myocardial degen- 
eration. A protective effect of vitamin E can be 
seen clearly when the two caloric restricted 
groups G and N are taken into consideration. 
In group N without wheat germ oil, 100 per 
cent of the mice alive at 13 months died from 
“heart failure” at a mean age of 645 days, 
while in group G with 1 per cent wheat germ 
oil only 27.8 per cent of the mice showed such 
pathology at death at a mean age of 896 days. 
The time between the onset of symptoms and 
death was shorter in the group without wheat 
germ oil, either on full-feeding or on caloric 
restriction. 

From table 4, it can also be seen that vitamin 
B,, seems to retard the appearance of myocard- 
ial degeneration, but the ultimate incidence 
was not influenced. The age at death was sig- 
nificantly different from the control (p < 
0.01). The mean ages at death were 571 (516- 
625) days and 494 (440-530) days in the B,, 
and the control group, respectively. A low fat 
diet may offer some slight protection against 
heart muscle degeneration as indicated in a 
reduction in the frequency but not in delaying 
the time of onset of the disorder. The differ- 
ences however, are not statistically significant. 


Observations on Convulsive Deaths 


A high incidence of convulsive disease was 
noted in C,H male mice singly housed in the 
present experiment. In most groups, except 
those under caloric restriction or on a diet with 





—- 


ao eonm A ef Se ek. 


oe oat on 


rdial de- 
and be- 


ions de- 


s added 
opherol 
oil, the 
‘ed and 
he. con- 
emoved 
n equal 
e dying 
degen- 
can be 
stricted 
eration. 
100 per 
d from 
> days, 
it germ 
1d such 
6 days. 
ns and 
wheat 
caloric 


‘itamin 
ocard- 
idence 
as sig- 
(p < 
(516- 
he B,, 
ow fat 
igainst 
ina 
laying 
differ- 
ficant. 


e was 
n the 
xcept 
+ with 





DIETS AND CAUSES OF DEATH IN MICE 369 


extra vitamin B,, added, 30 per cent or more 
showed convulsions. Vitamin B,, or caloric 
restriction reduced the incidence of convulsive 
death. A diet containing a hydrogenated veg- 
etable oil as fat supplement was associated with 
an increased rate of convulsive death and re- 
duced age at onset (10). 


Observations on Hepatoma Incidence 


The incidence of hepatoma and the average 
age at which hepatoma was noted is presented 
in table 5. Hepatoma is not an important cause 
of death in the present study because of the 
dominant role of “heart failure” in later life 
in many groups. When an animal has reached 
old age, the chance of dying from hepatoma is 
considerably increased. However, in the caloric 
restricted groups, animals lived a very long 
time but very few died from hepatoma or 
showed evidence of it at autopsy. This is in 
agreement with the observations of Tannen- 
baum and Silverstone (13) and Andervont (1). 
The low incidence of hepatoma in the group 
on the low fat diet is suggestive, but not con- 
clusive, evidence that the spontaneous hepa- 
toma incidence might be related to a high fat 
diet. It is also noted that the group on a hy- 
drogenerated vegetable fat showed the highest 
incidence of liver tumor, 14 out of 20 mice dy- 
ing at an average of 308 days with hepatoma. 
The difference from the control is significant at 
the | per cent level, in agreement with Jar- 
detzky and associates (4). 


Observations on the Spontaneous Adenoma of 
the Adrenal Cortex 


Adenoma of the adrenal cortex has been ob- 
served in several inbred stocks of mice following 
ovariectomy (3, 17). Spontaneous adenoma of 
the adrenal cortex in non-castrated animals at 
advanced ages has been observed only in NH 
stock females (Minnesota subline) by Kirsch- 
baum and his associates (7). According to their 
report there are very rare cases of spontaneous 
cortical adenoma in males of the NH strain 
mice. In the present study on C,H male mice 
spontaneous adenoma of the adrenal cortex has 
been noted in many mice surviving to old age. 
Although the age of occurrence varies with in- 
dividuals it was frequently seen in animals 
dying after 16 months in full-fed groups and 
much later in the caloric restricted ones. The 
histologic structure is comparable to that de- 
scribed by Woolley (17) and Woolley and as- 


Taste 5. Some Dietary EFFECTS ON THE 
INCIDENCE OF HEPATOMA. 




















’ 
} 
Hepatoma Apparent | Incidence of Over- 
Cause of Death Hepatoma in| All 
Diets* ees Mice Dying | Life 
| of All Causes} Span 
Age at Death (%) (Days) 
| % (Days) 
A. Basalt... | 0 | — 25 428.4 
B. H-M-W Salt.. 20 | 520.3 | 50 | 477.3 
C. Crisco. .... | 5 | 409.0 70 | 332.6 
D. Low Fat (2% Lard) 0 | - 10 411.3 
E. Amigel..... 0 = 380.2 
F. Fox Chow.... 15 634.7 35 544.5 
G. % Caloric Restriction 5 715.0 5 702.8 
H. High Yeast and Alfalfa 0 . 30 375.0 
I. 4% Wheat Germ Oil 0 20 | 449.0 
J. 8 mg. % @-Tocopherol } 
* Acetate. . : } 10 | 512.0 30 435.8 
K. 0.5% Animal Protein 
Factor 0 25 450.1 
L. 6% Vitamin Be 0 - 55 538.5 
M. Without Wheat Germ Oil 0 - 25 375.2 
N. Without Wheat Germ Oil; 
¥% Caloric Restriction 0 5 625.7 


* Except the salt specified, a modified J-F salt mixture was used. 


t Glucose 34.02, lard 17.53, casein 28.87, Brewers yeast 8.25, alfalfa 
leaf meal 4.12, salt 4.12, cod liver oil 2.06, wheat germ oil 1.03, 
per cent. 





sociates (16) and Kirschbaum and associates 
(7) in castrated mice. However there is a quan- 
titative difference, as the spontaneous adenoma 
of the C,H male mice is not as large as that 
seen in the castrated mice. 


DISCUSSION 

This study was made to obtain as complete 
information as possible about the causes of 
death on various modifications of a simple basal 
diet. The experiment was complicated by an 
unexpectedly high incidence of convulsive seiz- 
ures which were frequently fatal. The re- 
lationship between conditions of caging and 
convulsive frequency in C,H mice has been 
observed more extensively since this study was 
made and reported in another publication 
(6). In brief, the subsequent studies showed 
that spontaneous convulsions occur with great 
frequency only when C,H mice are housed one 
to a cage. This experiment was the first in 
which large numbers of C,H male mice of the 
subline employed were studied under condi- 
tions of single caging. The results are being 
reported in spite of the defect resulting from 
many convulsive deaths because we know of 
no other comparable study in which nearly 
complete clinical and autopsy data have been 
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reported using inbred mice and as large a num- 
ber of dietary variants. 

From table 3 it will be apparent that in this 
series of experiments, deaths from convulsions 
ranged from zero in the calorie restricted Vita- 
min E-deficient group to 90 per cent in the 
hydrogenated vegetable fat group. The low 
incidence of convulsions in the calorie restricted 
groups was not because of early death, since 
the mice on simple calorie restriction had the 
longest life spans of any group, and additional 
vitamin E deficiency did not cause much mor- 
tality until 88 weeks of life. In fact these two 
dietary regimens were the only ones in which 
the average life span exceeded that on com- 
mercial Fox Chow (Purina). Several dietary 
regimens protected against convulsive death, 
notably vitamin B,, supplementation and ca- 
loric restriction. 

In the groups of animals in which early 
convulsive deaths did not vitiate the study of 
causes of death at older ages it will be noted 
that the deaths from “heart failure” did not 
occur with the modified H-M-W salt mixture, 
which contained ferric phosphate rather than 
ferrous sulphate and lacked the added trace 
elements found in the J-F formula. Since added 
alpha-tocopherol greatly reduces heart path- 
ology with the J-F salt it is probable that vita- 
min E deficiency is a factor in its genesis. One 
finds it difficult, however, to explain in any 
simple way the relation of the ferrous and fer- 
ric iron to it. Waddell and Steenbock (14, 15) 
found that ferric chloride could destroy vitamin 
E activity, presumably by oxidation. However, 
the conditions of treatment were not the same 
as those employed in these experiments. Fur- 
thermore, the differences in solubility and ion- 
izability of ferric and ferrous salts used may 
be the determining factor controlling their ef- 
fects, either upon the stored diet or upon the 
animal itself. The mechanism of this effect is 
being explored further, as is the role that the 
trace elements in the J-F salt may play. The 
protective effect of simple caloric restriction in 
relation to myocardial damage is striking, but 
also unexplained. 


SUMMARY 
Fourteen dietary regimens have been stud- 
ied, using inbred C,H male mice from weaning 
throughout life. The observations seem to indi- 
cate that under well controlled conditions the 
life span and the cause of death of the inbred 
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C;H strain mice can be modified markedly by 
the dietary regimen. 

Mice on a semi-purified diet containing a 
modified Jones-Foster salt mixture developed a 
metabolic disorder in old age which terminated 
in a “heart failure syndrome.” The metabolic 
dysfunction can be delayed and the incidence 
reduced by caloric restriction alone. Increasing 
the amount of vitamin E in the full-feeding 
diet also reduced the incidence of “heart fail- 
ure” and delayed the onset. Vitamin B,, post- 
poned the age of appearance of the metabolic 
disorder. 

Fatal convulsive seizures accounted for many 
deaths at middle-age. This was found to be 
partially associated with the dietary regimen. 
Caloric restriction and vitamin B,, seemed ef- 
fective in preventing or delaying convulsive 
deaths, while a Crisco-diet induced a high in- 
cidence of fatal convulsions. 
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AGE CHANGES IN THE SWELLING CAPACITY OF THE HUMAN 
ACHILLES TENDON 


WILLIAM G. BANFIELD, M.D. 


(From the National Institutes of Health, Bethesda, Maryland, and the Department of Pathology, 
Yale University School of Medicine, New Haven, Connecticut) 


In a report on age changes in collagen from human 
tissues (1), it was stated that there was swelling of hu- 
man Achilles tendon in dilute acetic acid in the younger 
age groups and that swelling was almost absent above 
the age of 65. This observation has now been extended 
with a large number of specimens and more exact 
measurements, 


MATERIALS AND METHODS 


Human Achilles tendons were obtained from 277 in- 
dividuals during unselected routine autopsies. Two- 
tenths Gm. of tendon from each individual was placed 
in 5 ce. of 1:1000 dilution of acetic acid and allowed to 
stand for 24 hours in the refrigerator. At the end of 
this time the specimen was dried by blotting and again 
weighed. This weight was taken as a measure of the 
swelling. 





14 
2 
*s 
e . 
1.0 
a J 
” “os ge 
= « eo *e* ° 
°o ete . 
6 ree Nag «Te 
« 
‘ia o 
2 
) 
! 1c 20 30 40 50 60 70 80 90 
YEARS 


Fig. 1. Weight of samples of human Achilles tendons 
from individuals of various ages after 24 hours in 1:1000 
dilution of acetic acid at refrigerator temperature. Start- 
ing weight 0.2 Gm. 


RESULTS 


The final weights of the tendons were plotted against 
age (fig. 1). The acid-swelling capacity increases up to 
the approximate age of 26. In general above 26 years 
of age the tendons swell less as age increases, and after 
60 years of age there is very little swelling. 

The acid-swelling capacity of two tendons was much 
greater than others in their age group. One was from 
a 4-year-old boy who died of acute lymphatic leukemia 
and who had an increased intracranial pressure for 4 
months before death; the other was from a 5-year-old 
girl who died of a cerebromacular degeneration. 


Submitted for publication May 11, 1956. 

This investigation was supported in part by two research grants 
USPHS C383 (C5) and USPHS Cl M&C) from the National 
‘ancer Institute, of the National Institutes of Health, Public Health 
Service. 


DISCUSSION 

A well-defined change takes place in the human 
Achilles tendon during aging. At least part of this 
change would seem to be in the collagen itself; however, 
other factors may be involved. Young tendons contain 
more fibroblasts and vessels in proportion to collagen 
than old tendons and these elements may act to con- 
strict swelling in the young tendons, Jordan-Lloyd and 
Marriott (2) have demonstrated a reticular sheath 
around the tendons of the rat’s tail and believe this 
sheath restricts swelling in 4-6 week old rats, but not 
in rats which are much older. It has not been demon- 
strated that such a sheath is present in the human 
Achilles tendon. 

The decrease in the acid-swelling capacity of the 
human Achilles tendon after 26 years of age, however, 
would seem to be the result of a change in the collagen 
itself, since the cellularity or vascularity does not seem 
to change appreciably after this time. In addition, the 
older tendons, which show little gain in weight, have a 
different appearance after exposure to the acid as com- 
pared with the younger tendons, even though their 
increase in weight in acid may be similar. That is to 
say, the young tendons become turgid and translucent, 
whereas the old tendons remain opaque and relatively 
flaccid. Such a difference would not seem to depend 
upon the presence of a reticular sheath about the col- 
lagen bundles unless the sheath were so dense in the 
older tendons as to prevent the acid from reaching the 
collagen. This is unlikely since an intact tendon of an 
old individual which shows almost no increase in 
weight in acetic acid shows no greater weight increase 
when exposed to the acid after being broken up in a 
blendor. 

SUMMARY 

The acid-swelling capacity of human Achilles tendon 
obtained at autopsy from 277 individuals was measured 
as the final weight of 0.2 Gm. samples of tendon follow- 
ing exposure to 1:1000 dilution of acetic acid for 24 
hours under refrigeration. In general the acid-swelling 
capacity of the tendons increased from birth to 26 years 
of age. After 26 years of age, the acid-swelling capacity 
decreased until the age of 60, following which there was 
very little swelling. No satisfactory explanation for the 
age changes has been found. 
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THE ALDOLASE ACTIVITY OF AORTIC AND PULMONARY 
ARTERY TISSUE IN INDIVIDUALS OF VARIOUS AGES’ 


J. E. KIRK, M.D., AND L. B. SORENSEN, M.D. 
(From the Division of Gerontology, Washington University School of Medicine, St. Louis) 


No reports are as yet available on quantita- 
tive measurements of the aldolase activity of 
vascular tissue. The present study was under- 
taken with the purpose of determining the 
aldolase activity of homogenates prepared from 
the aorta and pulmonary artery from individ- 
uals of various ages. In addition, aldolase mea- 
surements on a limited number of coronary 
artery samples were carried out. 


METHODS 

One hundred and twelve samples of the human aorta 
(thoracic descending) and 84 samples of the pulmonary 
artery were obtained fresh at autopsy at the St. Louis 
City Morgue.t The age of the individuals from whom 
the samples were derived ranged between 3 weeks and 
80 years. Immediately after removal the samples were 
placed in sterile beakers immersed in crushed ice. After 
separation of the adventitia the intima-media segment 
was homogenized in a Pyrex grinder with 9 volumes of 
distilled water, making a 10 per cent homogenate. 

Determination of the aldolase activity of the arterial 
homogenates was performed at 38 C. and pH 7.2 by a 
modification of the methods described by Lowry and 
associates (5) and Sibley and Lehninger (8). 

Reagents.—1) Fructose-1,6-diphosphate (HPD) solu- 
tion, 0.03 M, pH 3.35, prepared from the commercially 
available barium salt (Nutritional Biochemicals Corp.). 
Barium was removed from the solution by the addition 
of the required amount of sodium sulfate. The reagent 
was prepared fresh every two weeks. 2) Hydrazine solu- 
tion, 0.56 M, pH 7.2, prepared from hydrazine hydrate. 
3) Tris(hydroxymethy]l) aminomethane solution, 0.10 M, 
pH 7.63. 4) Trichloroacetic acid solution, 25 per cent. 
5) Sodium hydroxide solution, 0.6 N. 6) 0.1 per cent 
solution of 2,4-dinitrophenylhydrazine in 2 N_ hydro- 
chloric acid. An aliquot of this reagent was centrifuged 
daily before use. 7) Methyl cellosolve (Methylene glycol 
monomethyl ether)—sodium hydroxide reagent, pre- 
pared by mixing 4 volumes of methyl cellosolve with 2 
volumes of 1 N sodium hydroxide solution. The re- 
agents were stored in the refrigerator at 4 C. between 
use, 

Procedure.—For each experiment 4 tubes (150 x 25 
mm.) were prepared, 2 of which served as blanks. One 
ml, of HDP solution, 1.0 ml. of hydrazine solution, and 
5.0 ml. of tris buffer were pipetted into each tube. A 
Lang constriction pipette was used for measuring out 
the HDP solution. The pH of the mixed substrate 
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buffer solution was 7.2. To the two blanks 2.0 ml. of 
25 per cent trichloroacetic acid were further added, after 
which the tubes were preheated in a water bath at 38 C. 
for 10 minutes. At the start of the experiment 0.5 ml. 
of homogenate and 0.5 ml. of distilled water were added 
to 1 of the test samples and to | of the blanks, and 1.0 
ml. of homogenate to the other test sample and to the 
other blank. The tubes were allowed to remain in the 
water bath for exactly thirty minutes. At the end of 
this period the enzyme activity was stopped in the two 
test samples by addition of 2.0 ml. 25 per cent tri- 
chloroacetic acid solution. 

After sedimentation of the precipitated protein 200 
cu, mm, of the supernatant of each sample were trans- 
ferred to a test tube (150 x 25 mm.), and 200 cu. mm. 
of 0.6 N sodium hydroxide solution were added. Con- 
striction pipettes were used for these transfers. The 
contents of the tubes were mixed, and the tubes placed 
in a water bath at 38 C. for exactly 10 minutes. Three 
hundred cu, mm. of 2,4-dinitrophenylhydrazine solution 
were then added by means of a constriction pipette, 
and the contents of the tubes were again carefully 
mixed. The samples were then left at room temperature 
for 40 minutes, at the end of which period 6.0 ml. of 
the methyl cellosolve-sodium hydroxide reagent were 
added. Following this addition the tubes were again 
shaken thoroughly. The samples were then left for 30 
minutes at room temperature for color development. 
The color intensity of the samples was measured at 
570 millimicrons against the corresponding blanks, 
using a Coleman No. 14 spectrophotometer. The aver- 
age analytic error in duplicate determinations on the 
same trichloroacetic acid supernatant was 2.7 per cent. 

Since the identity of the product obtained from triose 
phosphate in alkali in the presence of hydrazine has 
not been established a determination of the molar ex- 
tinction coefficient for the splitting of HDP under the 
conditions of the procedure used is necessary. In the 
method employed for such standardization (5) the 
triose phosphate compounds in the trichloroacetic acid 
supernatant are converted to methylglyoxal by hydrol- 
ysis with hydrochloric acid. The methylglyoxal content 
of the hydrolysate is measured colorimetrically by re- 
action with dinitrophenylhydrazine and alkaline methyl 
cellosolve, using as reference a methylglyoxal solution 
prepared by acid hydrolysis of a standard solution of 
dihydroxyacetone. The molar extinction coefficient for 
the splitting of HDP is then calculated from the color 
development observed in the unhydrolyzed trichloro- 
acetic acid supernatant and the triose phosphate content 
of the supernatant, the latter estimated on the basis of 
the methylglyoxal determination in the hydrolysate of 
the supernatant. 

For methylglyoxal from dihydroxyacetone by this 
procedure the molar extinction coefficient found in three 
experiments was 47150, 47150, and 46800; these values 
are in good agreement with the value of 53000 reported 
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by Lowry and associates (5). To establish the molar 
extinction coefficient for the splitting of HDP 4 experi- 
ments were conducted, 2 with a crystalline aldolase 
preparation (Nutritional Biochemicals Corp.), one with 
a homogenate of human brain, and one with a homo- 
genate of human aortic tissue. The molar extinction 
coefficient values found in these experiments were, 
respectively, 30900, 32400, 29900, and 31600. The aver- 
age coefficient value of 31200 found for the present 
method is lower than the value of 58000 reported by 
Lowry and associates (5); it must be assumed that the 
difference is due to differences in the aldolase proce- 
dures used, 

An investigation was made of the relation between 
the time of incubation and the quantity of HDP split 
by the tissue. For this purpose an aortic homogenate 
sample and a blank were incubated at 38 C. with 
subtrate buffer solution and aliquots removed for 
analysis after 10, 20, 30, 40, 60, 90, and 120 minutes. 
The amounts of HDP split /Gm. wet tissue after these 
incubation periods valued, respectively, 0.0200, 0.0402, 
0,0597, 0.0762, 0.1162, 0.1490, and 0.1830 mM. A high 
degree of proportionality between time and quantity of 
HDP split by the tissue was thus observed over the first 
60-minute period of incubation. 

The relation between the amount of tissue in the 
sample and the quantity of HDP split was evaluated 
by comparison of the values found in the experiments 
with 0.5 and 1.0 ml, homogenate of the same arterial 
samples. The aldolase values for the 0.5 ml. homo- 
genate samples averaged 48.6 per cent of those for the 
1.0 ml, samples. 

The aldolase activity of arterial tissue maintained in 
the refrigerator at 4 C. was found to decrease only 5 
per cent after 5 days of storage. 

In the case of both the aortic and pulmonary artery 
samples determinations of the dry weight, total nitrogen, 
and cholesterol content of the tissue were made on a 
portion of the arterial wall adjacent to that employed 
for the enzyme studies, The nitrogen analyses were 
carried out by macro-Kjeldahl procedure. For the 
cholesterol determinations the procedure of Knobil and 
associates (4) was used, 


RESULTS 

Aortic samples.—The results of individual 
aldolase determinations on 101 aortic samples 
are presented in table 1. The table further con- 
tains the observed dry weight, total nitrogen, 
and cholesterol values for the samples. In addi- 
tion, the grading of the samples on the basis of 
their macroscopic appearance has been in- 
cluded. 

The average quantity of HDP split by the 
101 aortic samples was 0.0628 mM (21.0 mg.) 
/Gm. wet tissue/hour. An analysis of the aldo- 
lase values observed for the two sexes revealed 
that the mean enzyme activity of the samples 
derived from the women was 114 per cent of 
the values observed for the men in the corre- 
sponding age groups. If only the aortic samples 
from the white subjects are considered an aver- 
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Taste 2. Mean Apoiase Activiry oF Human Aortic 
AND PuLMONARY ARTERY SAMPLES IN Various Decapgs. 











Aorta Pulmonary Artery 
mM HDP mM HDP 
asian Splh/fewr are Split /Hour 
Age of of 
Group Samples | Per Gm, | Per Gm. | Samples | Per Gm, | Per Gm 
(Years) Wet Tissue Wet Tissue 
Tissue N Tissue N 
0-9 11 0.0530 1.71 6 0.0662 2.40 
10-19 5 0.0337 0.81 3 0.0525 1.49 
20-29 6 0.0504 1.26 4 0.0608 1.84 
30-39 10 0.0625 1.78 5 0.0771 2.42 
40-49 17 0.0688 2.04 15 0.0711 2.20 
50-59 33 0.0637 1,85 32 0.0654 1,98 
60-69 12 0.0773 2.44 10 0.0785 2.41 
70-80 7 0.0629 1.71 4 0.0744 2.50 











age percentage value for the women of 107 is 
found. 

In the case of 3 aortic samples comparisons 
were made between the aldolase activities of 
the ascending aorta, the arch, the descending 
thoracic portion, and the abdominal aorta. No 
significant differences in enzyme activities be- 
tween these sections of the vessel were observed. 

The mean aldolase values observed for the 
various decades are listed in table 2. It will be 
seen from the table that the average enzyme 
activity was found to decrease from the 0-9 
year group to the 10-19 year group and that 
the aldolase values for the subsequent decades 
showed a definite tendency to increase with age 
till 70 years. A calculation of the coefficient of 
correlation between age and aldolase activity of 
the samples from the 10-69 year subjects 
showed the following values: 

Age / quantity of HPD split / Gm. wet tissue: 


r= +029 (t = 2,72, N = 83) 
Age / quantity of HDP split / Gm. tissue N: 
r= +0,36 (t = 3.48, N = 83) 


An analysis was further made of the correla- 
tion between the tissue cholesterol content and 
the aldolase activity of aortic samples derived 
from individuals aged 50-59 years. The r value 
found for this relation was + 0.12 (t = 0.67, 
N = 33). 

Whereas the enzyme measurements included 
in table 1 were performed on portions of the 
aorta showing a degree of arteriosclerosis rep- 
resentative of the descending thoracic aorta as 
a whole, a special investigation was carried out 
on 11 additional aortic samples with the pur- 
pose of comparing the aldolase activities of ap- 











376 


Age 
No.) (Years) 





4| 0,00 
6 4 
7 q 
8 5 
10 6 
il 8 
12 10 
15 15 
16 16 
19 25 
20 25 
21 28 
22 2 
24 30 
25 33 
26 34 
27 36 
28 37 
30 48 
i 48 
42 39 
33 40 
34 40 
35 40 
46 41 
37 42 
a9 43 
41 44 
42 MA 
43 45 
44 46 
45 46 
46 48 
47 49 
48 ” 
40 49 
50 50 
51 50 
52 50 
53 50 




















Sex | Race 
Fi Cc 
M/| W 
M/| W 
M| W 
M| W 
F W 
Mean 
ric 
Fi C 
Mi W 
Mean 
Mi C 
M| W 
M/C 
M; W 
Mean 
M {iC 
M |C 
M |W 
M iW 
MiC 
F Cc 
y ic 
F Cc 
Mean 
M iC 
F WwW 
F |C 
M iW 
MiC 
M |C 
MsiW 
MiC 
MsiW 
M |W 
M |C 
M/C 
M IW 
F W 
F WwW 
Mean 
M| W 
M/C 
Fi} W 
F C 





TABLe 3. 


Dry 
Mat- 


ter, 


$2.0 
25.0 
25.9 
23.9 


20.7 


20.6 
24.1 


23.5 


Nitro- 
| gen, % | 
of 
Wet 
Weight 


j 
| 
| 
| 
| 


4,24 
4.71 


| 3.53 


3.62 


2.67 
3.56 
3.88 


3.42 
3.44 
3.66 
3.20 
3.48 
3.36 
2.30 


3.48 





3.94 | 





| Choles- 


terol, 
% of 
Wet 

Weight 


0.70 
0,38 


0,48 


0.89 
0,29 
0.36 
0.44 
0,26 
0.39 


0.57 


0,82 
0.47 
0.25 
0.61 


HDP 
split, 
mM / 
Gm, 

Wet 
Tinsue/ 


Hour 


| 0.0300 
0.0675 
0.0522 
0.1051 
0.0438 
0.0805 


0662 
00516 
0.0347 


0.0712 


0.0525 





0.0730 
1044 
0226) 
0.0782} 


0 ,0608 


0.0746 
0.0051 
0.1087 
0.0480 
0.0682 
0.0901 
0.0672 
0.0608 


0.0771 


0.0545 
0.0353 
0.0715 
0.0828 
0.0806 
0.0648 
0.0806 
0.0554 
0.0523 
0.0532 
0.1140 
0.0747 
0.0774 
0.1100 
0.0592 


0.0711 


0.0578 
0.0725 
0.0739 
0.0010 
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HDP 
aplit, 
mM, 
Gm. 


Tinwue 


N 
Hour 


2.06 


2.40 


0,06 
1.01 


x 
_ 


2.06 


92 


2.04 
0.0 
1.84 


2.34 


2.36 
-61 


66 
8.27 
2.22 


3.36 


1,70 


1 
2.46 
2.18 





| 


or 84 Samp.es OF HumMAN PuLmMonary ARTERY. 














Macro- 
noople 
Arterio- No, 
scleronin 
none M4 
none 55 
none 56 
none 57 
none 58 
none 59 
60 
61 
62 
none (4 
none 65) 
none 66) 
67 
68 
ww 
| none 70 
none 71 
none 2 
none 73 
74 
75 
76 
none 77 
none 7 
none 70 
| hone 80 
none 81 
none $2 
none ! 
none 
| 
83| 
85 
moderate 86 
none 87 
alight 88 
moderate 89 
slight 90 
slight 91 
none 03 
none 94 
none | 
slight 
slight 
slight 95 
none 96 
none 07 
none 98 
99 
100 
slight 
slight 
none 
moderate 

















Age 
(Years)| Sex | Race 
51 M Ww 
51 M|W 
51 Mi C 
2);MiW 
52 M WwW 
53 M Ww 
53 M WwW 
53 M WwW 
53 F Ww 
53 F Cc 
53 K ( 
64 |Mi{W 
5A M WwW 
55 M WwW 
5 M W 
55 M Ww 
55 |M|W 
55 M W 
65 | Mi C 
57 M Ww 
57 M WwW 
57 M; C 
68 | M| W 
58 M W 
58 M Cc 
58 Mi CC 
59 M | ( 
50 | F | W 
Mean 
6 |M| Ww 
61 F W 
62 F W 
63 M| W 
65 M W 
65 M; Cc 
66 M WwW 
68 M Ww 
69 M; W 
60 M Ww 
Mean 
71 |M| W 
73 F W 
76 |M|W 
76 M Ww 
76|F | W 
77 F WwW 
Mean 


Grand Mean 








Dry 


Mat- 


ter, 


oO 
‘ 


st & & & &S SS Sw S&S & OS th 
ae ae a ee 
oon — ccwnneocve c+ 


26.9 


26.4 
24.0 
22.4 


23.9 


Nitro- | Cholen- 


| 
| 














| gen, % | terol, 
| of | Gof 
| Wet Wet 
| Weight) Weight 
3.20 | 0.39 
3.382 | 1.30 
3.256 | 0.56 
2.78 | 0.67 
4.57 0.66 
3.85 | 1,22 
3.37 | 0.59 
3.54 | 0.64 
3.20 | 0.70 
3.37 | 0.83 
$.20 | 0.57 
8.04 | 0.77 
3.78 1.07 
3.56 | 0.78 
3.07 | 0.81 
| 3.438 | 0.90 
3.50 | 0.93 
3.55 0.72 
3.66 | 0.53 
3.66 | 0.62 
3.07 | 0.30 
3.40 | 1.10 
3.41 0,92 
3.30 | 0.67 
3.26 | 0.91 
3.55 | 0.71 
3.30 | 0.77 
3.23 | 0.42 
| 3.34 | 0.74 
| 3.48 | 0.65 
| 2.938 | 1.01 
3.20 | 1.75 
3.20 1.27 
3.31 1.43 
3.80 | 1.36 
4.11 0.85 
2.99 | 0.86 
3.15 | 0.63 
2.98 | 0.53 
| 3.32 | 1.03 
2.86 
3.03 | 1.05 
2.92 0.65 
2.78 0.98 
3.22 0.59 
3.16 | 0.84 
3.00 | 0.82 
3.29 0.68 











| 0.0930 


| 0.0462 
| 0.0559 


0.0388 


HDP 
aplit, 
mM 
Gm 
Wet 
‘Tinsue 
Hour 


0.0650 
0.0774 


0.0506 
0.0439 
0.1305} 
0.0477) 
0.0316) 
0.0605 
0.0552 
0.0438 
0.0821 
0.0362 





0.0610 
0.0512 
0.0664 
0689 
0.1100 
0610 
0402) 
0.0727 
0668) 
0.0855 

0634] 
0.824) 


| 
0.0654 
| 





0766 


| 0.0816 


| 0.0642! 


| 0.0785 





0630 
0798 
0.0089 
0.0711 
0.0532 
0.0871 
0.1091 


0.0018 
0.0702 
0.0604 
0.0605 
0.0697 
0.0848 


0.0744 


0.0695 





HbDP 
aplit, 
mM 
Gm. 


Tissue 


N 
Hour 


35 
0.0 
1. 8 
1.68 
1.44 


02 
50 


weerwmeK— ww — & 
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Macro- 
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slight 
slight 
slight 
| none 

hone 
| hone 
| slight 
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moderate 
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none 

| alight 
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none 

none 

| slight 
alight 
none 

| moderate 

slight 

slight 


none 
alight 
| slight 
| none 
| alight 


none 


alight 
slight 
none 
slight 
slight 
moderate 
slight 4 
slight 
moderate 
slight 


slight 
slight 
| slight 
slight 
slight 


none 
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| 
| 
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parently normal and arteriosclerotic areas of 
the same blood vessel. The average enzyme ac- 
tivity observed for the arteriosclerotic portions 
was 29 per cent of the value found for the ap- 
parently normal sections of the vessels (range 6 
to 49 per cent). 

Pulmonary artery samples.—The results of 
the individual aldolase determinations on the 
84 pulmonary artery samples are listed in table 
3, The average quantity of HDP split by the 
samples was 0.0695 mM (23.4 mg.) /Gm. wet 
tissue/hour. The mean aldolase activity of the 
samples derived from the women was 103 per 
cent of that found for the men in the corre- 
sponding age groups. If only the pulmonary 
artery samples from the white subjects are con- 
sidered an average percentage value for the 
women of 109 is found. 

A comparison was made of the aldolase val- 
ues observed for the aortic and pulmonary 
artery samples derived from the same individ- 
uals. A statistical evaluation showed the values 
for the pulmonary artery tissue to be signifi- 
cantly higher than for the aortic tissue. The 
t value of the difference between the means was 
3.59 (df 83, p< 0.001) when the aldolase 
values based on wet tissue weight were con- 
sidered, and 3.73 (df 79, p < 0.001) when the 
activity values calculated on the basis of tissue 
nitrogen content were used in the computation. 

The mean aldolase values for the various 
decades have been listed in table 2. The values 
show the same tendency to variation with age 
as observed for the aortic samples, but to a 
lower degree. Thus in contrast to the observa- 
tions on the aortic samples the coefficient of 
correlation Age/aldolase activity was not found 
to be statistically significant for the pulmonary 
artery samples from the 10-69 year subjects: 

Age / quantity of HDP split / Gm. wet tissue: 
r + 0.08 (t = 0.67, N = 72) 

Age / quantity of HDP split / Gm. tissue N: 
r= +015 (t = 1.27, N = 70) 


Coronary artery samples.—The results of al- 
dolase measurements performed on 12 samples 
of the coronary artery from children and young 
adults are shown in table 4. For comparison 
the enzyme activities observed for the: aortic 
samples from the same subjects have also been 
listed in the table. The average aldolase value 
found for the coronary artery system of this 
group of subjects was 0.0756 mM (25.4 mg.) 
HDP split/Gm. wet tissue/hour, as compared 
with 0.0618 mM (20.7 mg.) HDP split/Gm. 
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Tasie 4, Atpo.ase Activiry or 12 SampLes or HUMAN 
Coronary ARTERY FROM CHILDREN AND YOUNG ApuULTS. 











| | mM HDP Split /Gm. Wet Tissue 
| | /Hour 
No. | Age Sex Race 
(Years) Coronary | Aorta 
Artery 
| 
6 3 M Ww | 0.0476 0.0407 
t.4 8 M Ww 0.0413 0.0593 
Se M W 0.0373 0.0582 
0 | 6 M Ww | 0.0500 0.0368 
Thee cor F w | 0.0810 0.0866 
12 | 10 I c | 0.0500 0.0516 
19 =| 2 M Cc 0.0932 0.0710 
20 | 26 =e oe 0.1010 0.0812 
3 6|lh6©® M | W 0.0952 0.0680 
oe. : al ae Ce 0.0815 0.0612 
2 O|o88 M | c | 0.1182 0.0688 
30 38 Fk i 0.1125 0.0574 
Mean 0.0756 0.0618 


wet tissue/hour for the aortic samples from the 
same individuals (t value of difference between 
means: 2.06; 0.05 < p < 0.10; df 11). 


DISCUSSION 

The stability of aldolase and its independence 
of cofactors insure a high degree of reliability 
in the tissue enzyme measurements. As pointed 
out by Lowry and associates (6) it is reasonable 
to assume that the aldolase values determined 
for a tissue may serve as a measure of the rate 
of glucose metabolism. 

The present investigation has established the 
presence of a notable aldolase activity in the 
tissue of the human aorta, pulmonary artery, 
and coronary artery system. The average aldo- 
lase values found for the arterial tissue are 250 
to 300 times higher than the aldolase activity 
values of human serum reported by Sibley and 
Lehninger (7) and by Bruns (1), 14 to 2 
times higher than the values observed for hu- 
man red blood cells (2), and about | per cent 
of the activity found in normal human skeletal 
muscle tissue (3). A comparison of the aldolase 
activity of human arterial tissue with the con- 
centration of the enzyme in other human or- 
gans is rendered difficult by the general lack of 
information concerning the concentration of the 
enzyme in human tissues. The aldolase activity 
of human arterial tissue found in the present 
investigation is approximately 10 per cent of the 
aldolase values reported for rabbit brain by 
Lowry and associates (6). 
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The aldolase determinations performed on 
aortic samples from young, middle-aged, and 
old individuals revealed a significant increase in 
the concentration of the enzyme with age for 
samples derived from 10-69 year old subjects. 
Since the arteriosclerotic areas of the vessel wall 
showed an aldolase activity which was mark- 
edly lower than that of apparently normal por- 
tions of the artery it must be assumed that the 
higher aldolase values observed for the samples 
from the older persons indicate an increase in 
the aldolase activity of the unaltered parts of 
the arterial wall. 


SUMMARY 

Determinations were made of the adolase ac- 
tivity of 101 samples of the human thoracic 
aorta and 84 samples of the pulmonary artery. 
The age of the individuals from whom the 
samples were obtained ranged between 3 weeks 
and 80 years. The analyses were performed by 
a modification of the procedures described by 
Lowry and associates, and Sibley and Lehn- 
inger. 

The average quantity of HDP split by the 
aortic samples was 0.0628 mM (21.0 mg.) 
/Gm. wet tissue/hour, and by the pulmonary 
artery samples 0.0659 mM (23.4 mg.) /Gm. 
wet tissue/hour. These values are approxi- 
mately | per cent of the aldolase concentration 
reported for normal human skeletal muscle 
tissue, 

The aldolase values of aortic samples derived 
from 10-69 year old persons showed a tendency 
to increase with the age of the subjects from 
whom the samples were obtained (r = +-0.29, 
t = 2.72, N = 83, based on wet tissue weight; 


r= +0,36, t = 3.48, N = 83, based on tissue 
nitrogen content). A similar but not statistically 
significant increase in aldolase activity with age 
was observed for the pulmonary artery samples, 

The aldolase values of arteriosclerotic por- 
tions of the aorta averaged 29 per cent of the 
values found in macroscopically normal sections 
of the vessel wall. 

The mean aldolase activity of 12 samples of 
the coronary artery, derived from subjects aged 
3 to 38 years, was 123 per cent of that of the 
aorta from the same individuals. 
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PULMONARY FUNCTION STUDIES: AGE DIFFERENCES IN 
LUNG VOLUMES AND BELLOWS FUNCTION 


ARTHUR H. NORRIS, B.A.. NATHAN W. SHOCK, Ph.D., MILTON LANDOWNE, M.D., 
AND JOSEPH A. FALZONE, JR., M.D. 
(From the Gerontology Branch, National Heart Institute, National Institutes of Health, 
P.H.S., D.H.E.g¢W., Bethesda, Maryland, and the Baltimore City Hospitals, Baltimore) 


Evaluation of the ventilatory responses to 
exercise of older people has raised questions 
about the adequacy of bellows function with 
increasing age (21). At low and medium levels 
of work groups of older subjects always showed 
greater ventilatory response than any younger 
group. However, at the highest level of work 
they were able to perform, the 80 year old sub- 
jects showed less ventilatory response than the 
65 year old group as well as a significantly re- 
duced maximal oxygen uptake. 

The literature has not provided any age 
studies of lung volumes and bellows function 
with which one might compare the results 
mentioned above. The available age studies are 
either limited in age range or have very small 
samples of subjects over 60 years old. Whitfield, 
Waterhouse, and Arnott (27) have compiled a 
list of lung volumes of normal subjects. This 
list dates from Bohr (7, 1907) to Birath (6, 
1944) and includes 255 males and 108 females 
from 18 to 63 years of age. Greifenstein and 
associates (14) have tabulated by author about 
80 subjects 47 years or older who have had 
various measures of pulmonary function, Table 
| summarizes all of the sources of data men- 
tioned by Greifenstein and associates and in- 
cludes some subsequent studies on young and 
old subjects. 

In the present study, we have evaluated the 
lung compartments and bellows function of a 
selected group of male subjects evenly distrib- 
uted over a broad age range and uniformly 
exposed to a standard test situation. 


METHODS 
The terminology and definitions in these 
methods conform to the American respiratory 
physiologists’ agreement of 1950 (22). 
Functional Residual Capacity.—The func- 
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tional residual capacity (FRC) was measured 
by having the subject inspire a mixture of 80 
per cent helium and 20 per cent oxygen for 18 
minutes and then washing the helium from the 
lungs with atmospheric air for 10 minutes. 
The volume of helium washed from the lungs 
represents a portion of the ventilated space plus 
any dissolved helium returned by the blood. If 


the helium is uniformly mixed in the ventilated 


space, V = “T. * 100 — He returned, 


where: V ventilated volume (FRC) of the subject 
Vu. volume of helium washed from the lungs 
F En. the concentration of helium in the expired 


air at the beginning of the washout. 
In practice no correction was made for the 
helium returned by the blood. 

Expired air was collected in a 120 L. Tissot 
spirometer through low resistance Bailey valves. 
A 600 L. supply spirometer was used to hold 
the inspired He-O, mixture. An additional 
valve for selecting the helium mixture or atmos- 


Taste 1. Ace Srupmes (Norma) oF Lunc VoLuMEs 
AND Maximum BreatTHinc Capacity.* 
| | | Number of | 
| | Subjects 
Ref. Author | | 
| Age 
Year | Male | Female} Range | Posture 
17. | Hurtado and Boller. 1933 50 18-30 Lying 
18. | Kaltreider et al. 1938 50 x 38-63 Lying 
23. | Robinsont ms 1938 O4 : 6-91 Lying 
1 Aslett et al. cess] 1980 66 : 19-63 | Sitting 
3. | Baldwin et al. . 1948 50 39 16-79 Lying 
4. | Bates and Christie§..} 1950 | 27 .. | 17-62 | Not stated 
14a. | Gilson (from Greifen- 
stein et al.) ¥ 1950 10 oy 52-55 | Not stated 
27. | Whitfield et al.... 1950 64 32 11-69 Sitting 
Lying 
14. | Greifenstein et al... 1952 ll 14 50-77 Lying 
2. | Astrandt...........| 1952 45 51 20-25 | Standing 
24. | Sartorellietal.||.....) 1955 | 21 .. | 69-84] Lying 
XX. | Present Study..... 1956 | 135 24-87 Lying 























* Maximal breathing capacity given only in Ref. 3 and XX. 
t No data for total ) Sm capacity. 
} Gives only vital capacity. 

Gives only functional residual capacity. 

No data on functional residual capacity. 
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pheric air for inspiration was attached to the 
face mask. The volume of helium collected in 
the spirometer was corrected for the dead space 
of the expired circuit to calculate the helium 
washed from the subject. The error (standard 
deviation) of determination of the 0.9 L. dead 
space was 0.02 L., while the errors (standard 
deviation) of determination of the volumes of a 
rigid container (2.023 L.) and a semi-rigid 
container (1.800 L.) were 0.03 L. Helium gas 
analyses were performed with a_ recording 
katharometer with an accuracy of 0.07 per 
cent He. 

This method falls into the general classifica- 
tion of open circuit methods for determination 
of functional residual capacity suggested by 
Darling and associates (10). The first use of 
helium in this type of determination was made 
by Behnke, Feen, and Welham (5) and Wel- 
ham and Behnke (28). Similar methods have 
been described (16, 20) more recently. 

Vital Capacity and Subdivisions —The vital 
capacity (VC) was determined with subjects 
both standing and recumbent by having them 
inspire maximally and then expire maximally 
into a recording Tissot spirometer. Complete 
spirograms were recorded for recumbent sub- 
jects with a closed circuit apparatus. A mouth- 
piece and nose clip were used for these collec- 
tions. Three trials were made for each effort 
(inspiratory reserve volume (IRV), expiratory 
reserve volume (ERV), and vital capacity 
(VC), standing and recumbent). The largest 
value was recorded as the value for the day. 
The resting tidal volume was determined by 


TasLe 2, Comparison or Daity Estimates or LUNG 


EXPERIMENTAL SUBJECTS. 











| | 
| FRC TV ve 
Subject Age Date | a) aes 4h. ae 
45 12-20-51 | 2.34 69 | 5.25 
| 45 1-10-52 2.30 53 5.42 
| 46 2- 6-53 | 2.84 -58 | 4.93 
| 46 2-10-53 | 2.78 58 | 4.91 
No.5 | 47 3-23-54 | 2.17 72 | 5.14 
47 3-24-54 2.41 74 5.03 
49 5-28-56 | 2.16 80 4.86 | 
49 5-29-56 2.39 77 | (4.86 
27 12-10-51 2.22 88 4.54 | 
27 12-28-51 2.43 66 5.71 | 
28 1- 8-53 2.92 83 | 5.30 | 
28 2-12-53 | 2.98 4 | (5.86 | 
No. L 29 3- 9-54 3.01 73 | 6.17 
29 3-16-54 2.84 4 | (5.63 
31 2-24-56 2.21 67 | 5.11 
31 5-28-56 2.04 .87 | 5.16 








Pairs of ExpertmeNtaAL Days Are SEPARATED BY ONE 
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dividing the total volume of the 10-minute 
washout collection period by the number of 
breaths during this period counted from a 
kymograph tracing. 

Maximal Breathing Capacity —The maximal 
breathing capacity (MBC) was determined in 
standing subjects who were asked to breathe as 
much air as possible into a spirometer through 
a low resistance circuit for 15 sec. The breath- 
ing rate and depth were not specified, but the 
subject was urged to do his best throughout the 
test. The highest volume attained in 3 trials 
was taken as the value for the day. This type 
of procedure was reported first by Hermannsen 
(15) and has been modified and standardized 
by other investigators (9,13). 

Total Lung Capacity and Residual Volume. 
—The total lung capacity (TLC) was deter- 
mined by adding the functional residual ca- 
pacity and the inspiratory capacity (IC). The 
residual volume (RV) was determined by sub- 
tracting the vital capacity from the total lung 
capacity. 

Anthropometric Measurements. — Measure- 
ments were made of weight and height for the 
purpose of describing possible changes in body 
size. Surface area was calculated from weight 
and height by the formula of DuBois and 
DuBois (12). 

Blood Acid-Base Balance.— The acid-base 
balance of samples of finger blood was evalu- 
ated according to the method of Shock and 
Hastings (25) except that the pH was read 
with a temperature controlled glass electrode 
(11) instead of colorimetrically. 


VotumMeEs AND Maxima.’ BreatHinc Capacity In Two 
Year or More. 


IRV ERV IC TLC RV MBC 
oa 1 @) 1 & (L.) (L.) (L.) | (L./min.) 
5.61 | 3.74 .88 4.38 6.71 1.46 118.37 
5.68 | 3.82 1.62 4.40 6 69 1.27 120.87 
5.51 | 3.43 1.07 | 3.86 6.70 1.77 119.38 
5.64 3.39 1.03 | 3.89 6.66 1.75 121.92 
5.35 3.58 1.14 3.99 6.17 1.03 119.81 
5.41 3.61 1.01 4.02 6.43 1.40 110.74 
5.31 | 3.53 -82 4.04 6.19 1.33 108 .07 
5.43 | 3.75 75 4.11 | 6.50 1.64 113.76 
5.53 2.91 91 3.63 5.85 1.32 131.04 
6.00 3.86 1.29 4.51 | 6.93 1.22 | 142.74 
5.88 3.48 1.13 4.18 7.09 1.79 152.54 
6.08 | 3.41 | 1.20 4.05 7.02 1.66 37.85 
5.92 | 3.81 | 1.25 3.92 6.93 1.76 | 122.30 
5.92 | 3.69 1.19 4.43 7.28 1.65 | 124.60 
5.55 3.48 89 4.21 6.42 1.32 | 156.38 
5.72 3.68 7 4.29 6.34 1.18 | 160.18 
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SUBJECTS 

Selection.—Subjects were 135 male patients 
selected from the Baltimore City Hospitals 
Infirmary Division (Old People’s Home), as 
well as staff members and employees of the 
hospitals. They were evenly distributed from 
the third through the ninth age decades. All 
were adjudged free of acute and severe chronic 
pulmonary pathology on the basis of specific, 
uniformly applied selection criteria. Subjects 
were selected within 3 days prior to the test 
and rechecked on the day of the test. 

Preparation.—Subjects received no sedation 
for 12 hours prior to the test. A fat free, low 
protein breakfast or lunch (without tea or 
coffee) was served to the subject at least 2 hours 
before the test began. 

Clinical Description —The physicians of the 
staff were asked to evaluate the clinical status 
of these subjects to provide some individual 
clinical characterization of the material studied. 
A form oriented toward the pulmonary system 
was provided to aid the examiner in the com- 
pleteness of his review. None of the test results 
of the study were used by the clinician. In 
addition to his clinical diagnosis, the examiner 
was asked to make a clinical estimate of the 
degree of impairment in ventilatory and in total 


TABLE 3. 











381 


pulmonary function wherever this was possible. 
Ratings of ventilatory functional impairment on 
the basis of none (0), slight (1), moderate (2), 
and marked (3) were provided in this manner 
for 91 subjects. 


EXPERIMENTAL DESIGN 

Measurements of lung volumes, maximal 
breathing capacity, and anthropometric size 
were made on each of two days for acceptable 
resting subjects. 

Estimates of the acid-base balance of the 
blood were made within two weeks of one of 
the experimental days. 


RESULTS 

Variability of Measurement.—Table 2 gives 
the results of lung volume and maximal breath- 
ing capacity measurements for 2 subjects who 
had paired estimates at yearly intervals while 
the present data were being collected. Inspec- 
tion of the table fails to show trends in any 
of the measures, 

Table 3 shows the mean values and standard 
deviations of distributions (26) of lung volumes 
and anthropometric measurements for each age 
decade included in this study. There is no sys- 
tematic increase in the standard deviation of 


MEAN VALUES AND STANDARD DeviATIONS OF THE DisTRIBUTION OF LUNG VoLUMES, MAxIMuM BREATHING 
Capacity AND ANTHROPOMETRIC MEASUREMENTS BY AGE Decapes. 


Age (Years) 























| 20-29 30-39 40-49 50-59 | 60-69 70-79 80-89 
Measure Units N = 18 N=18 | N=18 N = 21 N = 20 N=20 | N=20 
| | 
Mean | od | Mean | od Mean od | Mean| od | Mean} od | Mean| od | Mean] od 
Lung Volumes: | 
Functional Residual | | | | 
Capacity iB 2.28| .50| 2.30| .09| 2.56 | 46) 2.97} .81| 2.48] .83| 2.84] .71| 2.76] .85 
Tidal Volume |} L 57) | 87] aa] 87] 7] 8 |] || 52] RO | 18 
Vital Capacity | 4.49 .88 | 4.20 | ‘09 | 3.50| .82| 3.30} .68| 2.80} .80| 2.37] .49| 2.36] .79 
Vital Capacity | | | | | | | 
(Standing) |} Le | 4.84) 94] 4.40] -97 3.84 88 | 3.56 75 3.04 -78 | 2.56 55 | 2.54 | 81 
Inspiratory Reserve | | | } | | 
Volume L. | 3.12] .70) 2.92] .89 | 2.18 | .66 | 2.09 69 | 1.82 | 67 | 1.62] .88 | 1.38) .52 
Expiratory Reserve | | | | | 
Volume L. | 22] .80/ .38| 65) 31] .66] .25]/ .80/ .<8| .80] .20) 47] «36 
Inspiratory Capacity fe 3.56 | .78 3.32 85 | 2.62 72 2.64 64 2.30 -68 1.98 43 1.90 -53 
Total Lung Capacity....|  L. 5.82 1.01 | 5.66 1.22 5.18 -86 5.61 -75 4.76 79 4.81 83 | 4.66 1.21 
Residual Volume L. | 1.93{ .38| 1.51} 42] a.m | .51] 2.81] .73| 1.08] .64| 2.46] 68 | 2.30 | .64 
Maximal Breathing | | 
Capacity }L. Min, |131.72 37.79 |118.40 | 31.34 |104.86 | 32.39 | 76.76 | 27.76 | 69.97 | 28.25 | 55.74 21.17 49.84 | 23.48 
| | | | | 
Anthropometric: | | | 
Weight | Kg. 77.5 19.6 74.2 11.1 67.8 11.5 | 63.0 8.6 | 63.5 9.5 63.2 13.5 | 59.7 10.1 
Height | Cm. |174.3 | 4.9 h78.0 5.3 |173.2 5.3 |171.3 6.6 (167.8 4.7 |166.9 6.1 /163.9 8.2 
Surface Area Sq. M 1.92 | -20 |} 1.90 | 13 1.81 12 | 1.74 13 1.72 12 1.71 18 | 1.65 | -16 
| | | | | 
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LineaR REGRESSIONS OF LUNG VOLUMES AND 


ANTHROPOMETRIC Measures ON Ace (N=135). 























the distribution of any of the measurements 
with age. 
The standard error of estimates of day 2 from 


























Estimate| Slope of day | (26) is presented in the second column 
_ |Standard) of | Regree- of table 4 for each variable. This statistic in- 
Measure Units Error | Measure| sion Proba- of e. 2 "ar e ete 
of | at Age | (Units | bility  Cludes within-individual variability and meas- 
Fstimate| 55 Yrs. | /Yr.) urement error as well as variability caused by 
sampling on different days. 
Lung Volumes: Regression of Primary Measures on Age— 
Functional Residual Figure | shows the scatter of individual values 
Capacity......, ee 5 | 2.62 | .0070| 005 cilail <aiiees. ‘tendl Weew eaneniens. 2 
“tt........| & e ‘4 |~.0014 | 1993 for residual volume, total lung capacity, vita 
Vital Capacity... L. | .88 | 3.26 |~.o001| <.001 capacity, and maximal breathing capacity 
Vitel Capacity plotted against age. Although the scatter is 
Standing ; L 38 =| 3,52 -0427 | <.001 P : : : F 
Inspiratory Reserve | | | wide, some age regression is indicated and 
Volume L. | .84 | 2.12 |~.0815/ <.001 simple linear regression statistics have been ap- 
Expiratory Reserve | | li e d 
Volume. . L | .10 .66 0102 | <.001 P : 
Inspiratory Capacity L. 34 | 2.60 |~,0200 | <.001 Table 4 also shows values for linear regres- 
Total Lung Capacity L. 55 5.20 |—.0217 | <,001 : 9 ae a oe 
Soddaad Yebene . Ts | cae | mel cae | ee GSS) at Teng volumes and anthropometric 
| measures on age and the probability of their 
— Breathing =| chance occurrence. Of the lung volumes, only 
‘apacity . L./Min.| 14.92 | 85.28 |—1.493 | <.00 : : : é ‘ 
ad ve | ' functional residual capacity and tidal volume 
Anthropometric: (TV) fail to meet our criteria for significance 
Weight........ | Ke | 1.34 | 06.7 |~.2051 | <.001 of regression P = < .001). All other lung vol- 
Height... | Cm, 1.06 |170.4 |—.2081 | <.001 ‘ : 
> aR | Sq.M.| .02 | 1.77 |~.00460! <.o01 umes decrease, except residual volume, which 
2 | increases. Maximal breathing capacity dimin- 
ishes significantly with age. Measures of body 
size showed significant decrease with age. 
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Fig. 1. Individual values for vital capacity (L.), total lung capacity (L), maximal breathing capacity 


(L./min,), and residual volume (L.) are plotted against age for 135 subjects. Lines of calculated linear regression 


are superimposed. 
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PULMONARY FUNCTION IN AGED MALES 


Residual Volume/Total Lung Capacity Ratio. 
—The increase with age of the residual vol- 
ume/total lung capacity ratio of 0.5 per cent 
per year was significant with P = < .001. The 
estimate of the ratio at age 55 years was 38.4 


per cent. 

Effect of Correcting Lung Volumes for Body 
Size. Table 5 shows the regression on age of 
lung volumes and maximal breathing capacity 
after each was divided by the surface area of 
the individual subject. The decrease in total 
lung capacity is no longer significant and tidal 
volume shows no average change whatever. 
Functional residual capacity now shows a sig- 
nificant increase. 

Maximal Breathing Capacity—The average 
values for tidal volume, total 15-second volume, 
and number of breaths required for each of 6 
trials by each individual in a sub-sample of 107 
subjects are summarized by age decades in fig- 
ure 2. With increasing age the marked reduc- 
tion in volume is roughly paralleled by a reduc- 
tion in breathing rate, so that tidal volume is 
not greatly altered. Figure 3 shows the 15- 
second volumes plotted against the number of 
breaths required for each of 6 trials by the 20 
year old subjects and 80 year old subjects in the 
sub-sample. An individual’s highest value is 
circled but his other trials are not coded. The; 
pluses indicate the averaged data from 8 “nor- 
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Fig. 2. Average values for tidal volume, &, total 15- 
second volume, ©, and number of breaths, A, required 
for each of 6 trials by each individual in a sub- 
sample of 107 subjects are averaged and plotted by age 
decades, Total 15-second volume and number of breaths 
are plotted on the same scale. 
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Fig. 3. Fifteen-second volumes are plotted against the 
number of breaths required for each of 6 MBC trials 
by 20 year old subjects, A, and 80 year old subjects, @. 
An individual’s highest value is circled but his other 
trials are not coded. The pluses, +, indicate the aver- 


aged data from 8 subjects of Cara and Economides. 


Tase 5. 


Vorumes on Ace (N=135). 


Measure 


Functional Residual Capacity 


Tidal Volume 
Vital Capacity 


Vital Capacity (Standing) 
Inspiratory Reserve Volume 
Expiratory Reserve Volume 
Inspiratory Capacity 
Total Lung Capacity 


Residual Volume 


Maximal Breathing Capacity 


TABLE 6. 


Age Group 


20-29 
30-39 
40-49... 
50-59. . 


FOTOS. eins 
GIR vives 


Totals. 





| Units 


L./m.? | 
./m.2 
L./m.* 
L./m2 
L./m.? 
L./m.? 
L./m.? 
L./m.? 
L./m.* 





| 
|} L./m.? 
/min. 


Estimate 
of 
Measure 
at Age 
55 Yrs. 


1.50 

31 
1.82 
1.97 
1.18 
0.37 
1.45 
2.94 
1.12 


47.39 


LinEAR REGRESSION OF S1zE-CorRECTED LUNG 


Slope of 


sion 
(Units 
/Yr.) 


-0083 
-0000 
-0175 
— .0187 
— 0143 
— .0047 
— .0128 
— .0044 
-0130 


| 
eee} 
| 


Proba- 
bility 


<.001 


<.001 
< .001 


LANE 
= 


<.001 


DisTRIBUTION OF SUBJECTS ACCORDING TO 
Curinicat EstTiMATION OF VENTILATORY FUNCTION. 





Impairment— Rating 
Slight | Moderate | Marked 

() (2) (3) 
2 == = 
2 2 
2 — -_ 
4 ae 1 
4 4 2 
14 s 3 








Total 
Subjects 
Examined 
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mal” (presumably young) subjects of Cara and 
Economides (8). 

Clinical Evaluation.—The results of clinical 
evaluation of the ventilatory function in 91 
subjects are summarized in table 6. Without 
benefit of the laboratory measures under study 
and without special training or direction in pul- 
monary functional evaluation other than a re- 
minder form, the examiners provided clinical 
evaluations which disclosed a trend toward im- 
pairment of ventilatory function with age quite 
similar to that found by laboratory tests, Func- 
tional impairment was judged to be clinically 
detectable in 6 of 49 subjects under 60 years 
of age and in 19 of 42 subjects who were 60 
years of age or over. 

Table 7 presents a comparison of the mean 
lung volumes corrected for body size for sub- 
jects grouped according to the clinical estimates 
of pulmonary function and age. Since the class 
2 and 3 subjects tended to be among the oldest 
and smallest in the age groups, this type of com- 
parison tends to remove both age and size bias. 
Removing the 25 subjects in whom any reduc- 
tion in ventilatory function was suspected by 
the examiner reduces to some extent the age 
regressions for VC and MBC, although these 
remain statistically significant. The age regres- 
sion of TLC is also reduced, but this volume, 


corrected for body size, shows no significant age 
regression for the total group. The regression 
coefficient of RV is not reduced. Age accounts 
for approximately 25 per cent of the total vari- 
ance in either analysis and leaves the greatest 
part of total variance attributable to individual 
differences. For the 66 subjects in whom the 
examiner found nothing to indicate that there 
was impairment in pulmonary ventilatory func- 
tion, the only difference from the total group 
was the disappearance of significant age regres- 
sion of total lung capacity leaving a significant 
agewise reduction in vital capacity and its sub- 
divisions and significant agewise increase in 
residual volume. 

No age differences in blood CO, content, 
pH, carbonic acid, CO, tension, and serum 
bicarbonate could be shown in the sub-sample 
of 107 subjects. 

DISCUSSION 

Our average values and standard deviations 
from table 3 are compared with other values 
from the literature in table 8. The values from 
the present study tend to fall near the center of 
the distributions of the others shown. Esti- 
mates of variability are comparable to those of 
the other studies shown except in the case of 
maximal breathing capacity. These comparisons 
are adequate to establish the comparability of 


Taste 7. Comparison or AveraGE Vaturs By Acr Decapes or Size-Correcrep LunGc Votumes (L.m*)ror Au 
Susyects AND Two CutnicaL Groups (0+] Ratinc anp 2+3 Rartinc). 


Functional Residual | 











Inspiratory Reserve 
Volume 


Vital Capacity 


Standing 








Capacity Tidal Vohume Vital Capacity 
Age 
(Yrs.) } j 
All | O+/ | 2+3 | All | O+/ +3 | All O+1 24-3 All O+1 | 243 All O+1 243 
| 
| | 
20-29 1.19 1.14 | — .30 | 2.36 | 2.27 | 2.54 | 2.44 | 1.64 1.60 
30-39 1.26 | 1.34 | .30 30 | 2.19 | 2.16 | 2.35 2.31 1.51 1.48 
40-49 1.43 | 1.50 | | et 1.94 | 1.93 | | 2.14 | 2.09 1.21 | 1.18 
50-59 | 1.73 1.82 1.88 34 34 38 | 1.809 | 1.90 | 1.50 2.04 | 2.08 1.70 1.18 | 1.15 80 
60-69 1.46 | 1.54 | | .30 31 | 1.62 | 1.65 | 1.76 | 1.80 1.05 | 1.04 
70-79 1.67 1.63 1.66 31 31 -23 | 1.40 | 1.50 1.28 1.51 } 1.58 1.24 90 07 | «86 
80-89 1.68 | 1.67 1.94 | 30 31 | -29 1.43 1.59 } 1.19 1.54 | 1.67 1.37 83 91 | = .65 
| 
Expiratory Reserve | | Maximal Breathing 
Volume | Inspiratory Capacity Total Lung Capacity Residual Volume Capacity 
Age | 
(Yrs.) | | | | | | | 
All | O+7 2+3 All O+1 2+3 | All | O+1 | 243 | All | O+14 | 24+3 All | O+2 2+3 
| | | 
20-29. 50 47 | 1.87 | 1.80 | 3.06 | 2.95 | eB aes | 69.52 | 69.79 
30-39 47 48 | 1.73 1.68 2.96 2.97 | | @ 86 | 62.33 | 58.45 | 
40-49 47 .50 - 1.45 1.43 - 2.88 2.93 | | 95 1.00 | 58.28 | 59.21 
50-59 38 42 30 | 1.51 | 1.47 | 1.20 | 3.24 | 3.29 | 3.06 | 1.34 | 1.39 | 1.56 | 43.74 | 41.76 | 32.34 
60-69 -29 30 1.34 1.35 | | 2.78 2.86 | 1.15 1.22 40.41 41.60 
70-79 4 | 425 15 | 1.17 | 1.25 | 1.13 | 2.83 | 2.86 | 2.79 1.44 | 1.37 | 1.52 | 32.57 | 34.60 | 39.91 
80-89 -28 | 34 -22 1.15 1.25 97 | 2.82 2.92 2.90 | 1.39 1.33 1.72 | 29.85 35.25 | 20.16 
| | 
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our data with previous results, but are not very 
useful in comparing age changes. We can say 
that in those measurements where striking age 
changes occur (vital capacity, maximal breath- 
ing capacity) they are similar in direction’ and 
magnitude for present and previous data. 

The removal of the significant age decrement 
in total lung capacity by surface area correction 
indicates that people of different ages have total 
lung capacities commensurate with body size. 
Because our older subjects were smaller, residual 
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volume per square meter surface area is then a 
statement, without age bias, of the fixed lung 
space, as vital capacity per square meter surface 
area is a statement, without age bias, of the 
mobile lung space. While the highly useful, 
residual volume/total lung capacity ratio has 
the advantage of being without individual or 
age bias it has the disadvantage of being dimen- 
sionless. We might instead consider the rela- 
tionship of fixed space to mobile space, that is, 
residual volume to vital capacity. It seems de- 
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sirable to deal with statements of the fixed- 
mobile space relationships which convey an idea 
of quantity. Thus, 0.95 L./m* and 2.01 L./m? 
would represent quantitatively the fixed space- 
mobile space relative to body size and permit 
deductions as to their relationship. 

We have seen in figure 2 that the ventilatory 
minute volume in the MBC test is reduced with 
age and that the primary cause is the relatively 
reduced breathing rate. This breathing rate 
reduction could be due, among other things, to 
increased chest rigidity in the older subjects so 
that breathing rate is sacrificed to maintain 
tidal volume. Since we have no measures of 
rigidity for this group, we cannot evaluate this 
factor. It is also possible that this breathing 
rate reduction is similar to other reductions of 
speed of movement and response that have been 
demonstrated for older subjects in situations 
where the affector muscles were minimally 
loaded, that is, where the counterpart of in- 
creased rigidity could not be demonstrated. 

Both for our data and the data of Cara and 
Economides (fig. 3) there seems to be an opti- 
mum breathing rate for the young subjects be- 
tween 80 and 120 breaths per minute. At 
higher and lower breathing rates a reduction 
in MBC score is indicated. The oldest subjects 
on the other hand seem able only to improve 
their score by increasing rate. While higher 
maximum values might be obtained by specify- 
ing the breathing rate during the test, many 
of the oldest subjects might not attain rates of 
80-100 breaths/min. 


Thus, the reduction in breathing rate in the 
older subjects results in a different performance 
of the MBC in old and young subjects. 


The volitional aspects of the MBC test can- 
not be ignored. It is quite possible that the 
poor performances seen at any age level could 
result from lack of motivation. On the other 
hand poor performances even among the young 
subjects probably reflect individual limitations 
since not all best performances are grouped at 
a high volume level. 

The inclusion of subjects judged to have 
clinical signs of moderate or marked ventilatory 
impairment reduced average vital capacity and 
maximal breathing capacity and increased the 
average residual volume in the oldest subjects 
(table 7). While on the average less than 30 
per cent of the subjects examined were con- 
sidered to show some clinical evidence of im- 
pairment in ventilatory function, this varied 


from 0 in the two youngest decades to over 60 
per cent in the oldest decade. Although some 
subjects with reduced ventilatory function can 
be identified by the clinician without recourse 
to laboratory measures, others are not clinically 
detected, for the exclusion of grades 2 and 3 
leaves a group of subjects who have significant 
agewise changes in lung volume. Patients with 
severe pulmonary disease were not included 
since this was a study of the ostensible “nor- 
mal,” but it cannot be denied that some of the 
observed agewise decrease in ventilatory func- 
tion may be due to an accumulating incidence 
in the severity of pulmonary and extrapul- 
monary pathology. In fact, our measures may 
constitute indices of the degree to which such 
processes, among others, contribute to impair- 
ment in function. That this trend would never- 
theless be expected to exist in a population 
drawn entirely apart from the hospital environ- 
ment is suggested by its persistence after re- 
moval of the subjects classified as grades 2 and 
$. 
SUMMARY 

Lung compartments and bellows function of 
135 male subjects, evenly distributed between 
the ages of 20 and 90 years and selected by 
specific criteria designed to exclude acute and 
severe chronic pulmonary pathology, showed 
significant increase in the fixed lung space 
(residual volume) at the expense of mobile 
lung space (vital capacity) with increasing age. 
The average reduction of 17.5 cc. per square 
meter per year in vital capacity and increase of 
13.0 cc. per square meter per year in residual 
volume were significant. The decrease of 4.5 ce. 
per square meter per year in total lung capacity 
was not significant, indicating that at any age 
total lung capacity is commensurate with body 
size. 

Reduction in maximal breathing capacity was 
attributed primarily to lesser augmentation of 
breathing rate in the older subjects. 
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Although estimates of renal plasma flow have 
been shown to be identical when either diodrast 
or PAH is used as the test material (8), values 
for T,, are consistently higher when determined 
with PAH than with diodrast, even when re- 
duced to a molar basis (2). Since both diodrast 
and PAH have been used to estimate age 
changes in T,, in our laboratory (3, 10), com- 
parison of results from the two methods re- 
quires knowledge of whether the relationship 
between T,, diodrast and T,,PAH is influenced 
by age. The present study compares the Ty, 
values obtained when both T,,PAH and T,, 
diodrast were measured in the same old and 
young subjects. 


EXPERIMENTAL METHODS 

Subjects: A total of 20 subjects were chosen 
from the wards of the Baltimore City Hospitals. 
Patients selected for study were free from recent 
or remote renal disease, coronary artery disease, 
or hypertension as determined by history, phys- 
ical examination, or laboratory determinations 
on morning urine specimens. Some of the 
younger subjects were from acute wards of the 
Hospital but were accepted only if they were in 
the convalescent stages of their disease, afebrile, 
and had been without medication for several 
days. The old subjects were from the Infirmary 
Division (Old People’s Home) where admission 
is for socio-economic reasons rather than medi- 
cal. 

Subjects were divided into two groups of 10 
each. The young group had a mean age of 40.6 
years and the old 78.8 years. 

Experimental Procedure: Glomerular filtra- 
tion rates, renal plasma flows and T,, diodrast 
or PAH were determined by the constant in- 
fusion technique as previously described (3). 
After equilibration, three 10-minute collection 
periods were used for estimation of G.F.R. and 
R.P.F. A priming dose of diodrast (or PAH) 
was then given, followed by an infusion to 
maintain high plasma levels of diodrast or 
PAH. Forty-five minutes after giving the prim- 
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ing dose, three additional 10-minute periods 
were run for estimation of T,,. Blood samples 
were obtained at the middle of each urine col- 
lection period from an in-dwelling needle in 
the femoral artery. Load/T,, ratios of 2-4 were 
realized in all experiments. Plasma _ protein 
levels were determined in each experiment to 
permit estimation of diodrast bound to protein 
from the nomogram of Smith and Smith (9), 
Mean values for the three periods were used in 
all calculations. In half the subjects, estimates 
of diodrast T,,, preceded by 2-5 days’ estimates 
of PAH T,,. The order was reversed in the 
other half of the subjects. 

Analytic Methods: Inulin and diodrast con- 
centrations in blood and urine were determined 
by methods previously described (4, 5). The 
method of Bratton and Marshall (1) was used 
for the estimation of PAH. Albumin was sep- 
arated from the plasma by the method of 
Kingsley (6) and micro-Kjeldahl determina- 
tions of plasma albumin and total protein were 
made by the method of Ma and Zuazaga (7). 


RESULTS 

Table 1 gives mean values, uncorrected for 
surface area for old and young subjects. Values 
obtained for inulin clearance in the presence of 
low plasma levels of diodrast were the same as 
those observed at low levels of PAH. Values 
for T,, diodrast and T,, PAH have been re- 
duced to mM excreted per minute and _ the 
ratio T,, diodrast/T,, PAH calculated for each 
subject. The mean value for this ratio was 2.49 
+ 0.06 in the young and 2.48 + 0.16 in the old 
subjects. There was also a close correlation be- 
tween T,, diodrast and T,, PAH (r = 0.972). 

Estimates of effective renal plasma flow, 
made with diodrast, were higher than PAH 
clearances in both young and old. The differ- 
ence, however, was not statistically significant. 

Self-Depression of Diodrast T,,: One patient 
exhibited the phenomenon of sclf-depression of 
Tm diodrast during one experiment. This depres- 
sion occurred at plasma levels of diodrast in the 
range of 74-78 mg.%. When the procedure was 
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Taste 1. MEAN VALuEs For GFR, RPF, ano Tn 
DETERMINED WITH INULIN, Dioprast, AND PAH 
In YOUNG AND OLp SuBJECTs. 














Young Subjects | Old Subjects 
N=10 N=10 
Mn. Sun. | Mn. Sain, 

Inulin Clearance (cc./min,). . . . 

In presence of diodrast......| 101.1 + 11.6 45.1 + 4.7 

In presence of PAH...... 103.t + 8.7 48.0 + 5.2 
Renal Plasma Flow (cc./min.) 

Diodrast clearance..........| 598.2 + 45.8 250.9 + 27.1 

PAH clearance... .....| 589.8 + 46.0 223.8 + 20.4 
Tm 

Diodrast (mg.I/min.) . 50.2 + 3.5 24.1 + 2.2 

Diodrast (mM./min.) 0.198 + 0.014 0.095 + 0.009 

PAH (mg./min.).. . 94.5 + 7.8 45.1 + 4.0 


PAH (mM./min.)......... 0.487 + 0.041 0.233 + 0.020 
Ratio Tm PAH/Tm Diodrast 


Using mM./min............ 2.45 + 0.062 2.48 + 0.164 








repeated, 9 days later at plasma levels of 37- 
38 mg.%, the depression was no longer appar- 
ent. Table 2 represents data from the two 
studies and includes time intervals and values 
for urine flow (V), concentration of diodrast in 
urine (U), and plasma diodrast concentration 
(Pp). Using data from January 28, 1954, as the 
patient’s normal T,, diodrast, it can be seen 
that a depression of 70 per cent was obtained 
on January 19, 1954. The T,, showed signs of 
recovery from self-depression so that after 73 
minutes, the T,, diodrast was 19.15 mg. I/min.; 
whereas at 49 minutes, after the large dose of 
diodrast given, the T,, diodrast value was only 
5.92 mg./min. It will be noted that recovery 


Taste 2. SELF DEPRESSION OF Tm Duioprast. 
(44 year old male—weight 63.5 Kg.) 























| 
| | IT eal 
| | ch Vv Clip | drast | 
Date | T* ce. ce./ | Pp ce. mg.I Load 
| min. min min mg.% min. min. | Tm 
1/19 | 29 41] 101.5 | 12.4 1.80 | 551.2 
41- 63) 104.6 | 14.9 1.86 | 557.5 | 
63- 75| 99.6 | 16.3 1.87 | 557.4 | 
117-129| 102.0 | 19.4 | 74.24 | —— | 5.92 | 60.4 
129-141] 88.1 | 17.6 | 78.24 | —— | 14.65 | 26.3 
141-153] 81.8 | 19.2 | 78.74 | —— | 19.15 | 20.4 
1/28 |} 35-47] 88.1 | 11.5 1.63 | 581.6 
47- 59} 92.6 | 13.1 1.58 | 649.0 
59- 71} 80.6 | 14.8 1.53 | 647.5 
108-115) 68.0 | 18.6 | 38.58 | —— | 43.5 | 5.1 
115-127} 64.7 | 19.5 | 37.08 | —— | 47.4 4.5 
| 127-139} 81.9 | 20.1 | 37.58 | —— | 43.1 4.9 











*Time from beginning of infusion. 


occurred together with a drop in C; (102 to 81), 
which lowered the relative amount of diodrast 
filtered and proportionately increased the 
amount excreted by the tubules. This was ac- 
companied by a slight rise in the total amount 
of diodrast excreted (UV). With recovery of 
tubular excretion, the Pp» was rising. The cal- 
culated tubular load was rising along with Pp. 
Urine flow remained nearly constant through- 
out. 
DISCUSSION 

Although there was a high correlation be- 
tween T,, diodrast and T,, PAH, it cannot be 
assumed that in individual subjects T,, diodrast 
can be accurately calculated from T,, PAH. 
However, for groups of subjects, an approxima- 
tion can be made from the equation T,, PAH = 
2.47 T,, diodrast when both T,, values are ex- 
pressed as mM excreted per minute. Since no 
age difference in the ratio of T,, diodrast to T,, 
PAH was found, the relationship can be ap- 
plied to both young and old groups of subjects. 
The value of the ratio does not differ signifi- 
cantly from the ratio of 2.33 + 0.32 reported by 
Chasis and associates (2). 

Although it is recognized that high plasma 
levels of diodrast will result in a depression of 
Ty, the number of published cases is relatively 
small. In the experiment reported here, load/ 
T» ratios of 20-26 were obtained with a marked 
reduction in T,, diodrast. During the course of 
the experiment, the T,, showed a tendency to 
increase even though high plasma levels were 
maintained. Thus, it would seem that the 
transport mechanism for diodrast by the renal 
tubule is able to re-establish itself in the face of 
a high plasma diodrast concentration. 


SUMMARY 
Glomerular filtration, effective renal plasma 

flow and T,, were determined in each of 20 

male subjects using both diodrast and p-amino- 

hippuric acid. The subjects were divided into 

a young (mean age 40 years) and old group 

(mean age 79 years). 

. be Sa 

1. The ratio * eben 
min., averaged 2.45 + 0.06 for the young 
and 2.48 + 0.16 for the old subjects. 

2. The correlation between T,, PAH and T,, 
diodrast was 0.972 in the total group of 20 
subjects. 

3. Inulin clearances were the same in the pres- 


calculated as mM/ 
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ence of low plasma concentration of diodrast 


or PAH. 


4. Renal plasma flow, using PAH or diodrast 
was not significantly different. 


5. One subject demonstrated the phenomenon 
of self-depression of T,, diodrast at plasma 
levels of 74-78 (load/T,, ratio of 20-26) 
with indications of recovery of T,, while 
plasma diodrast levels remained high. 
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AGING AND THE LATENCY AND DURATION OF PUPIL CONSTRICTION 
IN RESPONSE TO LIGHT AND SOUND STIMULI 


LILLIAN S. KUMNICK, Pu.D. 
(From the Department of Psychology, Fordham University, New York) 


In previous articles (2, 3, 4, 5) the results of 
a study on aging and the pupillary response to 
light and sound stimuli employing pupillog- 
raphy revealed a progressive decrease in mean 
maxima and minima pupil diameters, extent of 
constriction, and response velocity with in- 
creasing age. No significant difference in the 
rate of change, efficiency of the pupillary mech- 
anism, and the relative control of the iris over 
the amount of light striking the retina was 
noted, however, with increasing age. The pres- 
ent article is concerned with increasing age in 
relation to (a) the latency of pupil dilation and 
constriction; (b) the duration of pupil con- 
striction; and (c) the occurrence of the maxi- 
mum velocity of constriction. 


MATERIAL AND METHOD 

Cinephotography utilizing nonstimulating 
infrared illumination was used to record the 
size of the pupil as it alternately constricted and 
dilated in response to light stimuli (12.2 ft.-c.) 
of | sec. duration presented every 4 sec. The 
apparatus used and the method followed have 
been described elsewhere (2, 5). After. dark 
adaptation of 10 minutes, 60 light stimuli were 
given to each subject to produce diminution 
of the pupillary response to light. Eight-tenths 
of a second after the sixtieth light stimulus an 
auditory stimulus (97 db.) was presented to 
elicit psychosensory restitution. The sound, 
loud, sudden, and having the character of a 
startle-eliciting stimulus, brought about sympa- 
thetic reaction. Approximately 15 more light 
stimuli were then given. 

The measurements made of the pupil in a 
rested state (first response), in fatigue (average 
of fifty-ninth and sixtieth responses), in restitu- 
tion (sixty-first response), and in decay of resti- 





Submitted for publication March 10, 1956. 
This article reports an extension of the analysis of the data in a 
dissertation submitted to the Graduate School of Fordham University 
in partial fulfilment of the requirements for the Ph.D. degree. The 
writer wishes to express her indebtedness to Dr. Henryk Misiak, who 
directed this research, and to Dr. Otto Lowenstein, Director of the 
Laboratory of Pupillography, Institute of Ophthalmology, Columbia- 
esbyterian Medical Center, New York, New York, where the 
experimental work was performed. 


tution (sixty-second response)* were: maxima 
and minima pupil diameters and the time be- 
tween them; extent of pupillary constriction; 
and the amount of constriction or dilation in 
terms of 0.01 mm. within each successive tenth 
of a second. 

Data were obtained for 94 ostensibly normal, 
white subjects between the ages of 7.5 and 90.8 
years without known influencing pathologic 
conditions (2). The subjects were divided into 
4 groups: Group I from 7.5 to 15.0 years, N = 
21: Group II from 18.1 to 28.2 years, N = 25; 
Group III from 30.5 to 52.7 years, N = 24; 
Group IV from 70.4 to 90.8 years, N = 24. 


RESULTS AND DISCUSSION 

Inspection of tables 1 and 2 and fig. 1 sug- 
gests that (a) increasing age does not affect the 
latency of pupil constriction in response to light 
and sound stimuli, although age does affect the 
latency of pupil dilation in response to light 
stimuli; and that (b) the pupillary conditions 
of rest (1), fatigue (F), restitution (R), and 
decay of restitution (D) do affect the latency of 
pupil constriction in response to light and 
sound stimuli. The indications in (a) were 
confirmed by a simple analysis of variance of 
the data which yielded a nonsignificant F value 
for age and latency of pupil constriction, and a 
significant F value for age and latency of pupil 
dilation (F = 7.15, with 3 and 82 df, p. < 
.001); and the indication in (b) was confirmed 
by the analysis of variance technique for re- 
peated measurements of the same subjects ap- 
plied to the data which yielded significant F 
values (F = 5.33, with 3 and 249 df. p. <.01. 

Latency of pupil dilation was computed for 
the initial response only (table 2) because dila- 
tion began during light stimulation for the 
fatigued, restituted, and decay of restitution re- 
sponses (4, table 2). Therefore no analysis was 
made of pupillary conditions and the latency 
of pupil dilation. 





* For the purpose of this study, fatigue is defined as the reduction 
of iw functioning, after repeated light stimulations, which is 
shown in the lessened mobility of the pupil and in smaller responses; 
restitution as the reconstitution of the pupillary response; and decay 
of restitution as the diminution of pupillary restitution. 
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Taste 1. MEAN LATENCY Or Pupi CONSTRICTION IN 
Response TO Licht STIMULI FOR THE 4 AcE Groups. 





| 
Pupillary Age Latency 
Response Group* N (See.) 
IV 23 0.226 
Initial ae 23 0,226 
ee 23 0.222 
I | 17 0.200 
IV | 21 | 0,243 
Fatigued Il 24 | 0.246 
ll 23 0.244 
I 19 0,237 
IV 22 0.232 
Restituted | i Se | 0,242 
Il 24 0.217 
I 19 0.174 
IV 22 0.277 
Decayed iil 24 0,283 
iT 24 0.246 
I 19 0.247 


* I, 7.5-15.0 years, 
II, 18,1-28,2 years, 
III, 30.5-52.7 years. 
IV. 70.4-90.8 years. 


Since the F values for (a) age and latency of 
pupil dilation, and for (b) pupillary conditions 
and the latency of pupil constriction were sig- 
nificant, t tests were performed to test the sig- 
nificance of the differences between the possible 
pairs of means among the age groups and 
among the pupillary conditions. The results re- 
vealed significant differences at the .01 level of 
confidence for age and latency of pupil dilation 
between the old and young groups; and at the 
-05 level of confidence (marginal) for the pu- 
pillary conditions and latency of pupil con- 
striction between I and D in Group III, F and 
R in Group I, and at the .01 level of confidence 
(marginal) for the pupillary conditions and 
latency of pupil constriction between R and D 
in Group I. 


Taste 2, MEAN LATENCY OF Pupit DILATION IN RESPONSE 
To Licgut STIMULI FOR THE 4 Ace Groups. 





Pupillary Age Latency 
Response | Group* N (Sec.) 
- 
RE SR seas Geers 
Initial | i cee 
Il 23 | 0.435 
I 17 0.500 


* I, 7.5-15.0 years. 
II, 18,1-28.2 years. 
III. 30,5-52.7 years. 
IV. 70.4-90.8 years. 


KUMNICK 


The average constriction latency of the initial 
response was found to be 0.23 sec., 0.23 sec., 
0.22 sec., and 0.20 sec. in Group IV, III, II, and 
I, respectively (table 1); and the average dila- 
tion latency for the initial response 0.34 sec., 
0.31 sec., 0.44 sec., and 0.50 sec. in Group IV, 
III, II, and I, respectively (table 2). 

Values of pupillary latencies in studies in the 
literature differ widely due to the variety of 
method and purposes involved. Lowenstein (6) 
found the values for the latency period of con- 
striction in subjects up to 50 years of age to 
range from 0.2 to 0.3 sec. Bender (1) in a 
study of 19 individuals aged 18 to 32 years 
found a latent period of about 0.2 sec. preced- 
ing constriction. His results indicated that in- 
gestion of certain amounts of alcohol increased 
constriction latency. At 7.47 mm. a mean la- 
tency for constriction following stability was 
found to be 0.175 sec.; a latency for dilation 
after stability 0.180 sec. by Young and Biersdorf 
(8) for subjects ranging in age from 21 to 29 
years. Talbot (7) found an average constric- 
tion latency of 0.25 sec. and a dilation latency 
of about 0.4 sec. in a quantitative study of the 
responses of one individual. Whereas Talbot 
found a decrease both in constriction latency 
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Fig. 1. Left: Mean latency of pupil constriction in re- 
sponse to light stimuli within the 4 age groups. 
I, Initial or rested pupil. 
F, Pupil in fatigue. 
R, Pupil in restitution. 
D, Pupil in decay of restitution. 


Right: Mean latency of pupil constriction and dila- 
tion between the 4 age groups. Dark, dilation latency; 
Light, constriction latency: 


I, 7.5-15.00 years, N 19. 
II, 18.1-28.2 years, N 24. 
III, 30.5-52.7 years, N 24. 

N 


IV, 70.4-90.8 years, 








. 
60 60 





an 
dia 
ter 
lat 


ne initial 
).23 sec, 
, IT, and 
ige dila- 
34 sec., 
‘oup IV, 


*s in the 
riety of 
tein (6) 
of con- 
age to 
1) in a 
2 years 
preced- 
hat in- 
creased 
ean la- 
ty was 
dilation 
iersdorf 
| to 29 
ynstric- 
latency 
of the 
Talbot 
latency 


—27 


TY - 
60 60 
RS 


| in re- 


1 dila- 
tency; 














and in dilation latency with decrease in original 
diameter (at 6.5 mm. average constriction la- 
tency is 0.28 sec.; at 4 mm. average constriction 
latency is 0.23 sec.), the writer found a reverse 
trend (tables 3 and 4). The constriction la- 
tency in the present study was found to vary 
with original diameter but not as much as the 
dilation latency. It is evident that the two la- 
tencies behave differently, which provokes fur- 
ther study. 

The latency period for pupil dilation was 
found to be shorter for the old individuals than 
for the young subjects (table 2). This would 
seem to be somewhat unexpected. The latency 
period for dilation does not seem to be affected 
by the latency period for constriction, as no sig- 
nificant age differences were found in the latter. 
Table 3 shows that dilation latency seems to be 
independent of the constriction latency. How- 
ever, there may be a relationship between dila- 


Tasie 3. MEAN Pupit CoNnstrRICTION AND DILATION 
LATENCIES FOR FAMILIES OF RESPONSES HAVING 
Simicark OricinAL Pupiu. DiAmMerers.* 


Initial Response Age Range (Years)t 


Range 

(Mm.) | N Constriction Dilation 7-28 30-91 
(See.) (See.) | N N 

2.50 

2.99 | 1 0.400 0.200 

3.00 

4.49 i 0.200 0.275 

3.50 

3.99 1 0.100 0.300 | 

4.00 | 

4.49 5 0.260 = | 0.220 | 0 33 

4.50 | 

4.99 9 0.233 0.289 

5.00 

5.49 7 0.229 0.386 

5.50 | 

5.99 15 0.247 0.3903 

6.00 

6.49 10 0.220 0.360 | 

6.50 

6.99 15 0.187 0.460 

7.00- | 

7.49 | s 0.200 0.450 31 13 

7.50- | 

7.9 | 6 0.183 | 0.500 

8.00- | | 

8.49 4 0.225 | 0.525 

8.50 


8.99 | 1 | 0.300 0.500 


* Within a range of 0.25 mm. either direction from a mean. 


t 9= number of subjects within age range 7-28 years 
33 = number of subjects within age range 30-91 years having 
original pupil diameters within range of 2.50-5.99 mm, 
31 = number of subjects within age range 7-28 years 
13 = number of subjects within age range 30-91 years having 
original pupil diameters within range of 6.00-8.99 mm. 
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Taste 4. Mean Latency or Pup. Constricrion 1N 
Response TO Licht STIMULI FOR FAMILIES OF RESPONSES 
Having Simicar OricinaL Purr. DIAMETERs.* 


Pupillary Conditions 


Range | } | 
(Mm.) | Initial Fatigued Restituted Decayed 
| | | 
Mean Mean | | Mean Mean 

N | (See.) N | (Sec.) | N | (See.) N | (Sec.) 
2.50 | | 
2.099 1 0.400 1} 0.100 
3.00- | | 
3.49 4 0.200 1 0.300 | 2 0.250 2 0.350 
3.50 a 
3.99 1 0.100 7 0,229 2 0.250 4 0,225 
4.00 } 
4.49 5 | 0.260 6 | 0.267 5 | 0.280 6 | 0.283 
4.50 
4.99 9 | 0.233 15 | 0.220 7| 0.214 11 | 0.201 
5.00 | 
5.49 7 0.229 21 0.252 13 0.223 14 0.229 
5.50 
5.99 | 15 0.247 11 0.218 | 15 0.233 20 0.255 
6.00 
6.49 10 0.220 15 0.240 21 0.171 15 0.267 
6.50 
6.99 | 15 | 0,187 8 0.288 14 0.214 12 0.258 
7.00- | 
7.49 8| 0.200 | 2} 0.300 | 7| 0.243 4 0.300 
7.50 } 
7.99 6 0.183 3 0.267 1 0.400 
8.00 
8.49 4] 0.225 
8.50 
8.99 1 |} 0.300 


* Within a range of 0.25 mm. either direction from a mean. 


tion latency and the duration of pupil constric- 
tion, and between dilation latency and the ve- 
locity of pupil constriction. Significant age 
differences were found in these areas (for pupil 
dilation latency—F = 7.15, with 3 and 82 df, p 
< .001; for duration of pupil constriction—F = 
7.62, with 3 and 88 df, p < .001; for velocity of 
pupil constriction see ref. 3, table 2). Dilation 
latency seems shorter (a) following shorter 
constriction duration (table 5), and (b) follow- 
ing reduced velocity of response (table 7). 
Table 3 reveals a relationship between origi- 
nal pupil diameters and latency of pupil dila- 
tion, the shorter dilation latencies occurring in 
the old group with the smaller original pupil 
diameters, and the longer dilation latencies in 
the young group with the larger original pupil 
diameters. The size of the original pupil di- 
ameter decreased with increasing age (table 3). 
Talbot (7) also found a shorter dilation latency 
on the average with reduced original pupil 
diameter. 
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Taste 5. Mean Duration or Pupit ConstricTion IN 
Response To Licutr Strimuzi ror THE 4 Ace Groups. 


Pupillary | Age 


Duration 
Response Group* | N (See.) 
IV 24 1.183 
Initial il | 24 1.175 
| il | 24 1.333 
| I 20 1.355 
IV | 23 0.889 
Fatigued Wl 24 0.873 
ll 25 0.880 
I 20 0.900 
IV 23 0.909 
Restituted | iW 24 0.871 
rT 25 0.908 
I 24 | 0.814 
IV 22 0.905 
Decayed ill 4 0.950 
1 25 0.952 
I 20 0,850 


* I, 7.5-15.0 years. 
II. 18,1-28.2 years. 
Ill, 90.5-52.7 years. 
IV. 70,4-90.8 years, 


Inspection of table 5 and fig. 2 suggests that 
(a) increasing age affects the duration of pupil 
constriction in response to light stimuli in the 
initial (rested) response only; and that (b) the 
pupillary conditions (I, F, R, D) affect the du- 
ration of pupil constriction in the 4 age groups. 
The indication in (a) was confirmed by a sim- 
ple analysis of variance of the data which 
yielded a significant F value for age and the 
duration of pupil constriction for the initial re- 
sponse only (F = 7.62, with 3 and 88 df, p< 
.001); and the indication in (b) was confirmed 
by the analysis of variance technique for re- 
peated measurements on the same subjects ap- 
plied to the data which yielded significant F 
values (F = 191.64, with 3 and 262 df, p < 
001). Since the F values for (a) age and dura- 
tion of pupil constriction for the initial re- 
sponse, and for (b) the pupillary conditions 
and the duration of pupil constriction were sig- 
nificant, t tests were performed to test the sig- 
nificanze of the differences between the possible 
pairs of means among the age groups and 
among the pupillary conditions. The results re- 
vealed significant differences at the .01 level of 
confidence for age and duration of pupil con- 
striction between the old and young groups; 
and at the .01 level of confidence for pupillary 
conditions and duration of pupil constriction 
between I and F, I and R, and I and D in all 


Taste 6, Mean Duration or Pupit Consrricrion ww 
Response To Licut Stimut ror FAMILIES OF REsPONsrs 
Havine Sitmicar Ornicinar Puri, Diamerers.* 


Pupillary Conditions 


Range Initial | Restituted Decayed 
| 


| 

Fatigued = | 

(Mm.) 
| 

| 

Mean Mean | Mean | Mean 
N (Bec.) | N (See.) N | (Sec.) | N | (See.) 


2.50 we | 
2.99 1 1.00 | 2] 0.80 | 
3.00 Cha 

3.49 s| 1.08 | | 0.05 | 2!/ 0.90 2! 0.85 
3.50 | } 

3.00 | 1] 1.0 | 7| 0.68 | 2] 1.10 4| 0.90 
4.00- | 

4.49 6) 1.05 7| 0.81 5 | 0.82 6| 0.87 
4.50 

4.99 9! 1.08 | 15! 0.88 7] 0.86 11 | 0.86 
5.00 wa 

5.49 7 1.27 | 22] 0.88 | 14 0.90 14| 0.96 
5.50 | 

5.99 | 15] 1.28 | 11} 0.90 | 15] 0.87 | 20] 0.93 
6.00 
6.49 
6.50 
6.99 16 1.34 | 8 0.89 16| 0.87 13 0.85 
7.00 

7.49 | @ 1.31 2 1.00 
7.50- | 
7.99 | 9! 1.39 3| 0.83 1| 0.90 
8.00- | 

8.49 | 4] 1.42 

8.50 

8.99 1 1.40 


10 1.23 17 0.91 21 0.90 16 1.02 


x 


0.81 4 0.78 


* Within a range of 0.25 mm. either direction from a mean. 


the age groups. The changes in the duration 
of pupil constriction in response to light stimuli 
which may be attributed to increasing age seem 
to be masked by the changes induced in the re- 
sponse by the conditions of fatigue, restitution, 
and decay of restitution (table 5 and fig. 2). 

The average duration of pupil constriction 
during the initial response to light stimuli was 
found to be 1.18 sec., 1.18 sec., 1.33 sec., and 
1.36 sec. for Group IV, III, II, and I respectively 
(table 5). It was found to vary with original 
diameter, increasing with the increase of pupil 
diameter (table 6). 

The average maximum velocity per 0.1 sec. 
was found to decrease with increasing age and 
to occur later during the sec. of light stimula- 
tion in the older groups (table 7). 


SUMMARY 
The results of a study of pupil latencies, dura- 
tion of pupillary constriction, amount of move- 
ment in terms of 0.01 mm. within each succes- 
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Fig. 2. Left: Mean duration of pupil constriction in 
response to light stimuli within the 4 age groups. 
I, Initial or rested pupil. 
F, Pupil in fatigue. 
R, Pupil in restitution. 
D, Pupil in decay of restitution. 
Right: Mean duration of pupil constriction in re- 
sponse to light stimuli between the 4 age groups. 
I, 7.5-15.0 years, N 2l. 
II, 18.1-28.2 years, N 25. 
Ill, 30.5-52.7 years, N 24. 
IV, 70.4-90.8 years, N 24. 


Taste 7. Mean Maximum VE vocity or Pupt. 
CONSTRICTION IN RESPONSE TO LicHt STIMULI 
FOR THE 4 AGE Groups. 


Pupillary | Age Velocity Occurrencet 
Response | Group* (Mm./0.1 See.) (See.) 
IV 0.43 0.50 
Initial Ill 0.46 | 0.46 
II 0.51 0.45 
I 0.54 0.46 
IV 0.41 0.45 
Fatigued Ill 0.59 0.42 
II 0.65 0.41 
I 0.65 0.41 
IV 0.46 0.46 
Restituted Ill 0.58 0.45 
II 0.63 0.45 
I 0.64 0.44 
IV 0.45 0.45 
Decayed Ill 0.59 0.42 
II 0.63 0.43 
I 0.63 0.42 














* I, 7.5-15.0 years. 
II, 18,1-28.2 years. 
IIIf, 30.5-52.7 years. 
IV. 70.4-90.8 years. 


t Time in seconds after the onset of the constriction at which the 
maximum velocity was recorded. 


+ 
20 40 60 60 


sive tenth of a second, and of the time in sec- 
onds after the onset of the constriction at which 
the maximum velocity was recorded, in relation 
to aging, based on data obtained by means of 
pupillography for 94 apparently normal sub- 
jects between the ages of 7.5 and 90.8 years re- 
vealed: 


1. The latency of pupil constriction is not 
affected by increasing age, but is affected sig- 
nificantly by the pupillary conditions of restitu- 
tion and decay of restitution at certain age 
levels. 


2. The latency of pupil dilation is affected 
significantly by increasing age in the initial 
(rested) response. 


3. The two latencies (constriction and dila- 
tion) seem to behave differently in relation to 
original diameter (at onset of light stimula- 
tion), the latency of pupil constriction showing 
much less increase than the latency of pupil 
dilation with increase of original diameter. The 
size of the original pupil diameter decreased 
with increasing age. 


4. The duration of pupil constriction is af- 
fected significantly by increasing age in the 
initial (rested) response and by the pupillary 
conditions of fatigue, restitution, and decay of 
restitution in the 4 age groups. 


5. The average duration of pupil constriction 
varies with original diameter, increasing with 
increase of original diameter. The average ve- 
locity per 0.1 sec. decreases with increasing age 
and occurs later in the second of stimulation in 
the older groups. 


The results evidence the importance and 
usefulness of pupil latencies and duration of 
pupil constriction in response to light stimuli, 
even though they have small ranges, in the 
study of the aging process, as well as in many 
physiologic and pathologic conditions. 

The results also point out the need for the 
employment of a variety of experimental condi- 
tions in the pupillographic study of pupillary 
behavior in order to evaluate the dependence 
of the results upon them. 
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THE CONTROL OF ARTERIAL HYPERTENSION IN OLDER INDIVIDUALS 


HENRY A. SCHROEDER, **. D. 


REVERSAL AND CONTROL OF GENERALIZED 
VASOSPASM 

Hypertension is defined as a condition of 
chronic generalized vasospasm, in which other 
circulatory functions can be normal or ade- 
quate. A diastolic blood pressure of 90 mm. Hg 
or more is an essential accompaniment. This 
condition is not to be confused with pure 
systolic hypertension, which results from loss 
of aortic elasticity or increase in cardiac output 
and not generalized vasospasm. Modern drugs 
merely counteract vasospasm and therefore are 
useless or hazardous in its absence. Obviously 
it is of dubious value to lower a blood pressure 
of 200/90 to 140/30, and this is exactly what 
our present potent antihypertensive drugs might 
be expected to do in the case of a pure systolic 
hypertension due to atherosclerosis and the re- 
sulting loss of vascular elasticity. 

The several factors which in general cause 
vasospasm are a) those acting through sympa- 
thetic vasoconstrictor nerves, b) those, usually 
coming from the kidneys, acting directly on the 
smooth muscle of blood vessels, and c) those, 
usually arising in the adrenal cortex, acting in- 
directly on blood vessels by increasing their re- 
activity to other stimuli. Each case differs in 
the relative degree of influence of each factor. 
The agents and measures commonly in use are 
similarly grouped: a) those acting to block or 
suppress sympathetic nervous impulses, b) 
those acting on vascular smooth muscle and 
also inactivating humoral pressor substances, 
and c) those affecting vascular smooth muscle 
by interfering with salt-steroid relationships of 
the adrenal cortex. In most cases two differ- 
ently acting drugs or procedures must be used 
for successful therapy, doses depending upon 
the relative strength of each influence in the 
total process. 


From the Hypertension Division, Department of Internal Medicine, 
Washington University School of Medicine, and Barnes Hospital, 
St. Louis, Missouri. 

Published on a grant from the Forest Park Foundation to the 
Journal of Gerontology. 


The most commonly available drugs will be 
discussed in terms of their primary actions and 
their side effects, in which all are offenders. In 
terms of rates of action, however, which are of 
especial interest to us in treating atherosclerotic 
patients whose cardiovascular systems cannot 
stand marked fluctuations in hemodynamics, we 
can classify them as follows: slowly acting— 
reserpine, hydralazine; violently acting—gan- 
glionic blocking agents, protoveratrine. 

Drugs acting directly or indirectly on central 
sympathetic areas: Reserpine, a mild antihyper- 
tensive agent, is widely used. It acts by displac- 
ing serotonin from receptors in cortico-hypo- 
thalamic tracts, especially those leading to the 
posterior (sympathetic) portion of the hypo- 
thalamus. These receptors are blocked for sev- 
eral days. The net result is a relative para- 
sympathetic overactivity. This drug also re- 
leases serotonin from platelets and intestine, 
producing depletion. Its usual side effects are 
many and frequent; those resulting from para- 
sympathetic overactivity are bradycardia, gas- 
tric hyperacidity, gastrointestinal hypermotility; 
those probably from serotonin depletion are loss 
of affect, drive, ambition, the ability to form 
new concepts (i.e., symptoms similar to pre- 
frontal lobotomy), and nasal stuffiness, which 
has occasionally led to epistaxis in older indi- 
viduals with atheroslerotic arteries. More seri- 
ous “late” side effects, possibly due to excessive 
depletion of serotonin, are anxiety, nervousness, 
insomnia, wild dreams and nightmares, and 
eventually agitated depressive psychosis with 
suicidal tendencies, the last of which places it 
among the drugs with occasional fatal reactions. 
Return of function after a psychosis has devel- 
oped may be delayed for several weeks or 
months. 

Chlorpromazine is also a serotonin antago- 
nist, although its primary action is not to par- 
alyze serotonin receptors, but rather to affect 
the vasomotor center in some manner, resulting 
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in fall of blood pressure and bradycardia. It 
has many side effects, and is not valuable as an 
antihypertensive agent other than indirectly 
through sedation. 

Protoveratrine acts by stimulating the carotid 
sinus and aortic depressor nerves (the barore- 
ceptors), thus causing an increase in their de- 
pressor activity. The pathway is through the 
glossopharyngeal nerve to the vasomotor center. 
Side effects are those due to vagal stimulation, 
bradycardia, increased gastrointestinal motility, 
gastric hyperacidity, nausea, and vomiting. In- 
termittent hypotension or normotension can be 
achieved only by careful regulation of dose. 

Drugs acting to interrupt somatic autonomic 
nerves: There are two areas where sympathetic 
nerve transmission to blood vessels can be in- 
terrupted by drugs, at ganglia or at nerve end- 
ings. An effective, safe, and long acting sym- 
patholytic agent which does not produce tachy- 
cardia is not available; therefore ganglionic 
blockade is the necessary alternative. A great 
many agents are available; 4 will be discussed. 
All have side effects mainly due to parasym- 
patholysis, since the action of these drugs seems 
to lie in their ability to displace acetyl choline 
or its analogues in ganglia, thereby inhibiting 
transmission at acetyl choline-mediated syn- 
apses. Three, as examples of a whole spectrum, 
contain tetracovalent nitrogen (quaternary am- 
monium), as dozs acetyl choline; special spatial 
configurations in their molecules apparently 
cause their predilections for autonomic ganglia, 
just as other configurations of tetracovalent ni- 
trogen promote predilections for acetyl choline 
inhibition at myelinated nerve endings on 
striated muscle (curare, succinyl choline, deca- 
methonium ion, and other curariform drugs, for 
example). 

The actions of hexamethonium and pento- 
linium (Ansolysen) ions and chlorisondamine 
(Ecolid) are similar, differing only in slight de- 
gree in duration of action but with divergent 
rates of absorption from the gastrointestinal 
tract. In terms of oral potency, pentolinium ion 
is about 5 times as effective as hexamethonium 
ion, while chlorisondamine is twice as strong 
as pentolinium. The durations of action are 
similar, about 3 to 6 hours after a single dose, 
hexamethonium ion being shortest, pentolinium 
ion being intermediate and chlorisondamine be- 
ing longest, in general (table 1). 

A newer agent, mecamylamine, is a secon- 

‘dary ammonium ‘compound with a camphor- 


TasLe 1, Comparative Doses or GANGLIONIC BLOCKING 


Acents* (Severe Aputt Hypertension). 


 eatel 








Usual Maximum | Duration Usual 
Effective Tolerated of Action | Effective 
| Oral Oral of Parenteral 
Dose Dose Oral Drug} Doset 
Ton | 
Para | | 
Single | Daily | Single | Daily Single 
Dose | Dose Dose | Dose Dose 
| mg. | mg. mz. | mg. | hrs. | mg, 
Tetraethyl | | 
Ammonium \Y-It 500 
Pentamethonium.| 500 | 2500 | ? . 7 3 25 
Hexamethonium..| 500 | 2500 | 1000 | 6000 | 4 25 
Pentolinium | 
(Ansolysen) 100 | 500 | 800 | 4000 4-5 25 
Chlorisondamine | 
(Ecolid) | 50 | 250 | 200 | 1000 46 | 25 
Mecamylamine 
(Inversine) 10 50 25 150 4-8 10 


* When combined with hydralazine. 
t Sublingual doses effective, oral not. 


} Initial dose much smaller. Wide variation as tolerance develops 


like ring structure. It remotely resembles an- 
other camphor compound, trimethaphan cam- 
phor sulfonate (Arfonad), also with trivalent 
nitrogen blocking ganglionic transmission. 
While parasympatholysis is as great as the de- 
sired sympatholvsis, the sole advantage in this 
drug lies in its virtually complete absorption 
from the gastrointestinal tract. Thus, dose for 
dose, it is about 50 times as potent as hexame- 
thonium ion and 10 times as potent as pen- 
tolinium ion. It has one serious drawback. 
In individuals with malignant hypertension and 
poor renal function, in high doses it has pro- 
duced a most distressing disturbance, charac- 
terized by generalized severe coarse or flapping 
tremor (disappearing with sleep) and intense 
anxiety. The syndrome resembles delirium 
tremens and not Parkinsonism; hallucinations 
have developed; recovery has taken 1 to 3 
weeks after discontinuation of the drug and 
substitution of another agent. This toxic action 
is probably on a local area of the brain. 

Parasympatholysis accompanies sympatholy- 
sis. The symptoms of parasympatholysis in- 
clude almost the entire gamut of unpleasant ef- 
fects from ganglionic blockage. They are in the 
order of decreasing severity: hypomobility of 
the gastrointestinal tract, difficulty in voiding, 
loss of visual accommodation, diminished sali- 
vation, decreased sweating, and loss of tempera- 
ture control. 
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The serious side effects of parasympatholysis 
per se in older atherosclerotic individuals are 
generally those caused by atony of a hollow or- 
gan already partially obstructed by disease, 
leading to complete obstruction. Prostatic hy- 
pertrophy of a degree giving few symptoms may 
become obvious by complete or marked reten- 
tion of urine when ganglionic blockade is 
added. In that event, a choice must be made 
between discontinuation of the drug, frequent 
catheterization, or transurethral prostatectomy. 
Likewise obstruction of a portion of the gastro- 
intestinal tract can occur when previous adhe- 
sions are present, obstruction of the Eustachian 
tube after long standing recurrent pharyngitis, 
and obstruction of the pylorus after old peptic 
ulcer. We have not observed obstruction of the 
cystic or common bile ducts. 

Another side effect occasionally seen with the 
use of gangionic blocking agents is a marked 
fluctuation in blood pressure. The hazards as- 
sociated with violent fluctuations of blood pres- 
sure in aged patients are due to the presence of 
localized arteriosclerosis. Ischemia, caused by 
lower blood pressure through a vessel which 
cannot dilate to the same extent as can the re- 
mainder of the vascular system, or thrombosis, 
formed on an atherosclerotic plaque during a 
period of low blood flow, may result. The exact 
mechanism of thrombosis is not known, but 
lessened flow through a vessel promotes it. 
Thus, cerebral thrombosis, mesenteric throm- 
bosis, coronary thrombosis have occurred, albeit 
rarely. They must be kept in mind during 
every course of therapy in atherosclerotic in- 
dividuals. Some fundamental biochemical al- 
teration may be common to both atherosclerosis 
and thrombotic tendencies. Ischemia has re- 
sulted in temporary loss of memory and mental 
depression, worsening of anginal pain (rare), 
and temporary depression of renal function 
(not to the extent of azotemia, however). The 
possibility of cerebral hemorrhage resulting 
during temporary periods of very high pressure 
is largely obviated by adequate control. 

One ganglionic blocking agent, hexametho- 
nium chloride, has produced a usually fatal pul- 
monary disease, interstitial fibrosis of the lungs, 
in patients exhibiting malignant hypertension 
with azotemia. Poor and intermittent control 
of hypertension has been the rule; only one in- 
dividual, treated with cortisone, has recovered. 
Tachypnea worsened in the sitting or standing 
position is the cardinal sign. The lesions re- 


TREATMENT OF HYPERTENSION 


























































399 


semble closely those of “uremic pneumonia.” 
We have not observed such cases for several 
years, probably because other ganglionic block- 
ing agents are more popular and control of 
hypertension is better achieved. The incidence 
is higher in groups where moderate diastolic 
hypertension (110 mm. Hg or less) is the aim 
of therapy than when it is lower (90 mm. Hg 
or less). 

Drugs acting directly on vascular smooth 
muscle: There is only one long acting agent 
available, hydralazine (and its direct deriva- 
tives), although a number of others have short 
actions or other unwanted qualities, such as 
nitrites, azides, 2,3-dimercaptopropanol, nitro- 
prusside (effective intravenously), thiocyanate 
(often toxic). Hydralazine (Apresoline) and 1, 
4-dihydrazinophthalazine (Nepresol) have two 
actions: a) they inactivate hypertensin (an- 
giotonin) and pherentasin, the humoral pres- 
sor substance in hypertensive blood, and b) 
they dilate constricted vascular smooth muscle, 
constricted in response to many pressor agents. 
Hydralazine also acts very fundamentally upon 
several enzyme systems, inhibiting histaminase 
and certain amino acid decarboxylases, while 
it enhances the activity of monamine oxidase, 
the enzyme which deaminates many vasoactive 
amines such as norepinephrine, tyramine, sero- 
tonin, pherentasin, and hypertensin. Thus, by 
inhibiting decarboxylation and enhancing de- 
amination, primary (pressor) amine formation 
by the ischemic kidney is counteracted, effects 
theoretically ideal for the treatment of hyper- 
tension caused by humoral agents. A unique 
action is that of renal vasodilation, counteract- 
ing the ischemia resulting from hypertension. 

Toxic side effects are many, and can be con- 
sidered as early, due to failure of destruction of 
histamine, and late, due either to the develop- 
ment of drug sensitivity, or to depletion from 
the body of some essential substance. Because 
hydralazine is a metal chelator, presumably 
both early and late effects can be caused by 
removal of trace metals from metalloenzymes, 
such as the decarboxylases, which contain vita- 
min B, and a metal, or the oxidases, which 
usually contain metals. Both hypertensin and 
pherentasin require a metal for activity. 

The early side effects (of histamine accumu- 
lation) include flushing, nasal stuffiness, aching 
in the joints, headache, lassitude, and prostra- 
tion. The late toxicity resembles disseminated 
lupus erythematosus; this syndrome is reversi- 
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ble and occurs in 10 per cent of patients or less. 
Hydralazine is a unique and valuable drug; 
there is great need for another with similar ac- 
tions to replace it when toxicity appears. 


Agents and procedures acting indirectly on 
smooth muscle by altering salt-steroid relation- 
ships: The salt retaining hormone of the ad- 
renal cortex (aldosterone) probably sensitizes 
the smooth muscle of blood vessels to vasocon- 
strictor substances, presumably by promoting 
alterations in sodium and potassium or mag- 
nesium and calcium within the cell. This 
statement is based on the analogy of its actions 
with those of desoxycorticosterone acetate 
(DCA), another salt-retaining steroid. In- 
crease of sodium or potassium results in hyper- 
sensitivity; increase of magnesium or calcium 
lessens sensitivity. Both sodium plus hyper- 
corticism are necessary for this reaction; either 
depletion of salt or hypocorticism negates the 
reaction. While there are no available meta- 
bolic antagonists to aldosterone, one competing 
with DCA prevents salt and DCA hypertension 
in animals and experimentally will sometimes 
lower blood pressure in man. The need for such 
antagonists is obvious. 

Depletion of body sodium by severe restric- 
tion of dietary salt (0.5 Gm. per day) will re- 
sult in the same end by a different pathway. 
The adrenal cortex is stimulated to overactivity 
by salt depletion, which causes renal salt re- 
tention, which in turn must be overcome by the 
very low intake. Furthermore, the hypertensive 
kidney is a salt-losing kidney, a factor which in 
turn leads either to mild hypercorticism or ex- 
cessive craving for salt. Too severe salt deple- 
tion will lead to the low-salt syndrome, with 
renal insufficiency and death. Therefore, salt 
restriction of a degree sufficient to lessen vascu- 
lar reactivity must be carefully achieved, in 
order to avoid both insufficient and excessive 
loss of sodium. The relatively few fatal reac- 
tions indicate the error is largely on the side of 
insufficient depletion. 


METHODS FOR CONTROLLING HYPERTENSION 
IN OLDER PERSONS 

In general symptoms associated with hyper- 
tension in older patients are quite similar to 
those found in younger individuals with the 
addition of others probably caused by cerebral 
atherosclerosis. Thus, dyspnea, the earliest sign 
of left ventricular insufficiency, is common to 
both groups. Severe headache is less common 


in older persons, but tinnitus, vertigo, paraes- 
thesias, transient paralyses, and the like are 
more common as a rule. 

Malignant hypertension, which always has a 
large nephrogenic component, is more common 
in young than in old persons; when it does occur 
in old individuals, either organic renal diseases 
or severe atherosclerotic stenosis of one or both 
renal arteries are to be expected. The hemo- 
dynamic pattern of renal plasma flow through 
the glomerulus is usually different in the older 
patient, showing predominantly afferent, rather 
than efferent, arteriolar constriction. The rela- 
tive importance of neurogenic and nephrogenic 
factors in maintaining diastolic hypertension as 
a function of age is unknown. Our ability to 
measure the contribution of each of these fac- 
tors in individual cases is entirely too limited 
to permit any definite answer. On the whole it 
may be presumed that when diastolic hyperten- 
sion is present the same factors are active in old 
as in young people. 

The methods for control of geriatric hyper- 
tension are basically similar to those for con- 
trol in younger individuals, with these differ- 
ences: 

1. The blood pressure is reduced slowly and 
carefully. 

2. An attempt is made to bring the systolic 
pressure to normotensive levels only if a high 
pulse pressure is not present, although the 
diastolic pressure is kept between 90 and 70 
mm. Hg when possible. It must be remembered 
that the aim of therapy is sustained diastolic 
normotension. Simultaneous systolic normo- 
tension is possible only if vascular elasticity has 
been maintained. 

The fundamental rationale of treatment is to 
use one agent acting on nerves and one agent 
acting either directly or indirectly on vascular 
smooth muscle. Both influences, sympathetic 
nerves and humoral pressor substances, are op- 
erative in all but the mildest cases, and there- 
fore usually both must be opposed. This means, 
in direct terms, the use of hydralazine or salt- 
depletion with one or more drugs acting on 
nerves, either reserpine, protoveratrine, or a 
ganglionic blocking agent. The physician must 
remember constantly that only the vasospasm 
is being counteracted by drugs. 

The majority of older patients with mild or 
moderate hypertension have a reasonable life 
expectancy without antihypertensive therapy. 
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TREATMENT OF HYPERTENSION 


The difficulty with regard to the decision on 
institution of antihypertensive treatment is that 
no one can predict with any great certainty who 
is going to have a vascular accident and who is 
not. As a general directive it may be stated 
that if a patient is asymptomatic as far as his 
hypertension goes and if he has had essentially 
the same degree of hypertension for many 
years, it is justifiable not to treat him. A whole 
host of factors, such as the degree of hyperten- 
son, its fixity, the extent of cardiomegaly, evi- 
dence of coronary insufficiency, presence of 
renal dysfunction, symptoms of cardiac failure, 
or complaints of any kind, constitute the cri- 
teria for treatment, which could then be tapered 
off if an adequate trial proved of no value. In 
general terms we differentiate mild, moderate, 
and severe benign hypertension as diastolic 
pressure which is rarely, usually, or always ele- 
vated, respectively. A sodium amytal test will 
usually permit differentiation between moder- 
ate and severe hypertension, although, of course, 
other secondary changes, such as cardiomegaly, 
must be taken into account. There is no signifi- 
cant danger connected with the performance 
of the sodium amytal test. To sum it up, a 
patient should be given antihypertensive ther- 
apy if in the opinion of the physician high blood 
pressure will cause him significant difficulty 
during the time he might otherwise be expected 
to live. There is no excuse in this day and age 
for any patient to have sustained diastolic hy- 
pertension unless he or she so chooses. The 
burden of proof is on the physician who chooses 
not to treat, for he must be responsible for the 
consequences in terms of vascular accident, left 
ventricular failure, and progressive renal in- 
sufficiency. In well treated patients, congestive 
heart failure, which formerly accounted for 40 
to 55 per cent of deaths, has virtually disap- 
peared, cerebral hemorrhage has become rare, 
and progressive renal insufficiency has ceased 
to progress. 

In general, the most difficult patients to treat 
are men with benign stages of hypertension 
with aortic atherosclerosis manifested by tor- 
tuous aortas, probably with renal arterial 
plaques. The easiest patients to treat are those 
with malignant stages who have not yet devel- 
oped azotemia. The most unrewarding group of 
patients are those treated on an ambulatory 
basis only by reserpine, with or without hydral- 
azine, because the severity of hypertension was 
not considered serious enough to warrant gan- 
glionic blockade. 
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In office practice, a patient with mild or mod- 
erate hypertension, who in the judgment of his 
physician is considered unlikely to have an 
apoplectic stroke, a coronary occlusion or an 
attack of pulmonary edema within the next 
month, can be started on reserpine 1.0 to 0.5 
mg. once a day and his blood pressure and 
symptoms followed at weeky intervals. Within 
a month close to the maximal effect will have 
been observed. Hydralazine is then initiated, 
effective doses being 300 to 400 mg. per day in 
divided doses. Maximal effect will have been 
observed within 2 to 4 months. The efficacy of 
hydralazine in relieving muscular spasm does 
not depend on age; because it is a slow acting 
drug its safety is relatively greater than more 
potent agents. It is essential that intermittent 
therapy be avoided, for there is no better way 
of producing tolerance than by “nervous” ther- 
apy. If the diastolic pressure has not come to 
90 mm. Hg or below, the patient becomes a 
candidate for ganglionic blockade or protovera- 
trine; only the latter agent should be initiated 
out of hospital. A strict low-salt regimen can 
be started at this time, if there are reasons that 
ganglionic blockade is momentarily contraindi- 
cated. 

All patients with severe benign hypertension, 
all patients with ocular fundi showing hyper- 
tensive retinopathy, grade III or IV (Keith- 
Wagener), and all patients not responding to 
milder measures should be admitted to hospital 
and combined therapy instituted. Since the end 
point is death, and since no physician has the 
judgment or knowledge to pick out those pa- 
tients who will live with their hypertension 
(about 20 per cent of older individuals) and 
those who will not, the stakes are high and 
experiment perilous. 

In hospital, ganglionic blocking agents and 
hydralazine should be given orally every four 
hours day and night; the agent is a matter of 
preference, although hexamethonium chloride 
has become obsolescent. The blocking agent 
cannot be given in a constant dose, but must be 
administered on a sliding scale depending upon 
the level of systolic blood pressure; otherwise 
either hypertension or hypotension and collapse 
are inevitable consequences. This means that 
at home the patient must learn to take his own 
blood pressure, just as a diabetic must learn to 
test his own urine. Parasympatholytic side ef- 
fects are treated as they arise, for ganglionic 
blockade is one of the few situations where it 
is justifiable to set one pharmacologic thief to 
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catch another. Constipation must be avoided 
by the daily use of laxatives. 

As mentioned previously, compromises with 
strict systolic normotension are made for aortic 
atherosclerotic individuals, but no compromise 
is made with sustained diastolic normotension 
(mean, 90 mm. Hg. or less). As doses are slowly 
increased, each fluctuation of systolic pressure 
downward gives the physician confidence in the 
ability of the patient to tolerate that level sus- 
tained for at least a few hours, and thus lower 
levels can be reached. Careful handling of dos- 
age, slowly increased but continuous therapeutic 
pressure, waiting until symptoms resulting from 
hemodynamic changes subside, encouragement 
of the patient, precautions to prevent hypoten- 
sion and obstipation are the secrets of success- 
ful management; deviations are met at the least 
with failure and at the most with a vascular 
accident. 


GERIATRIC PRACTICE 


No two antihypertensive drugs can be given 
in a constant ratio. Therefore, single drugs 
should be used separately, the dose of each 
either varying constantly, as in the cases of 
ganglionic blocking agents or protoveratrine, or 
being relatively even, as in the cases of hydral- 
azine and reserpine; both drugs must be altered 
to fit each case and the influence they were de- 
signed to counteract. Pousse café combinations 
of drugs are misleading and the “baked Alaska” 
variety (two oppositely acting agents) full of 
pharmacologic traps. Reserpine contained in 
“spansules” is no more justifiable than digitalis 
or cortisone in “spansules,” although ganglionic 
blocking agents might be so improved could the 
correct dose be ascertained. When proper and 
careful treatment of hypertension is accom- 
plished, the mortality will be largely the result 
of atherosclerosis. 


BOOK REVIEWS 


MANAGEMENT OF PAIN IN CANCER, edited by 
M. J. Schiffrin, Year Book Publishers, Inc., Chicago, 
1956, 245 pages, $4.50. 


In this modern day of curative medicine, it is ex- 
tremely valuable to have a book which re-emphasizes 
the problem of symptom relief in an important area 
where more definitive therapy frequently fails. 

Just such a book is this one by Dr. Schiffrin and his 
colleagues. The format is simple and logical and covers 
the entire range from systemic analgetics to the psycho- 
logic aspects of the problem. In the remaining 5 sec- 
tions, nerve blocks and neurosurgical management of 
pain; general surgical procedures, radiation therapy, and 
palliative chemo and hormonal therapy are considered. 

Each of these chapters has been written by a person 
obviously well-versed in the use of moiety under 
consideration and emphasis has been placed on the 
practical applications. The information given is clear 
and not heavily weighted with theoretic material but 
rather succinctly states the rationale indications, the 
contraindications and essential details for each type 
of therapy. 

This book should be, therefore, of great value to the 
practitioner who is daily faced with the problem of the 
cancer patient who is having pain. Similarly, it should 


be an excellent book for use in teaching this area of 
medicine to professional students. 

The patient suffering with this unfortunate condition 
should benefit greatly by the stimulation which the 
book provides to the practitioner who seeks the optimal 
method for the amelioration of the symptomology. 

MARK H. LEPPER, M.D., Head 
Department of Preventive Medicine 
University of Illinois College of Medicine 
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O’Connor. Ciba Foundation Symposium Jointly with 
the Physiological Society and the British Pharmaco- 
logical Society. Little, Brown and Company, Boston, 
1956, 472 pages, $9.00. 

Management of Pain in Cancer, edited by M. J. Schiff- 
rin, Year Book Publishers, Inc., Chicago, 1956, 245 
pages, $4.50 (reviewed in this issue, page 402). 

Selected Papers of Joseph W. Mountin, M.D., by the 
Joseph W. Mountin Memorial Committee, 1956, 356 
pages. Available through the American Public Health 
Association, 1790 Broadway, New York, $5.00. 
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RELATIONSHIPS AMONG WECHSLER, WEIGL, RORSCHACH, EEG 
FINDINGS, AND ABSTRACT-CONCRETE BEHAVIOR IN A GROUP 
OF NORMAL AGED SUBJECTS 


MARGARET THALER, Px.D. 


(From the Department of Clinical and Social Psychology, Walter Reed Army Institute 
of Research, Washington, D.C.) 


Goldstein and others have advanced the con- 
cepts of “abstract” and “concrete” attitudes as 
mental sets shown by individuals in thought 
processes and demonstrated through behaviors 
(6). A concrete attitude consists of the simple 
recognition of an object, event, or sensation, 
followed by a lack of seeing beyond surface 
features, realizing other meanings, or back- 
grounds for the event. There is a rigid attitude 
toward and lack of voluntary shifting of 
thought around the event. A perception is 
binding, only one meaning is considered, and 
inferences are not made treating the event as 
an example of a category. 

An abstract attitude allows the perceiver to 
move beyond the sensory impression, to select- 
ively attend to various essential features, and to 
regard the perception as a sample of a category. 
These steps are implied (a) recognition, (b) 
selection of essential features, (c) inferring 
categoric meanings, (d) moving back and forth 
freely from abstract to concrete attitudes as the 
task requires. There are capacities for shifting 
attention from one aspect to another, for seeing 
various possible meanings, and for inferring 
higher order meanings. 

Both concrete and abstract behavior are 
needed and there are tasks which cannot be 
handled by either attitude alone. Adequate 
adjustment and concept formation entail com- 
bining both attitudes and shifting from one to 
the other as a situation requires. 

Much attention has been given concept for- 
mation and abstract-concrete thinking in chil- 
dren, younger adults, and abnormal groups (1, 
2, 6, 8, 11, 13, 17). However, concept forma- 
tion tests have been little used with the aged. 
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Hall (7) and Pinkerton and Kelly (12) studied 
conceptual impairment in brain damaged pre- 
senile and senile dementia cases. Hopkins and 
Post (9) using 3 of the Goldstein-Scheerer 
tests reported findings on 49 hospitalized psy- 
chiatric patients over age 60. Only | patient 
was able to abstract enough to solve all 3 tests; 
9 were able to solve 2 tests; while the rest 
showed varying degrees of concreteness on all 
3 tests. A third of this group had diagnosed 
cerebral pathology, another third were clini- 
cally free from intellectual impairment, and the 
remainder showed mild memory defects. Re- 
cent work by these authors (10) compared 
these patients with a “normal” aged hospital- 
ized group (arthritics, etc.). Sixty-four per cent 
of the psychiatric group and 44 per cent of the 
normal group exhibited concrete performances 
on the Weigl Color Form Sorting Test. A posi- 
tive relationship was found between intellectual 
level and ability to abstract, and only rarely 
was performance at an abstract level found in 
persons beyond 68 years on the Weigl test. 
These studies primarily demonstrated that the 
Weigl Test did not differentiate between per- 
sons with, and persons free of cerebral pathol- 
ogy in this range. Earlier work by Thaler, 
Frost, and associates (3, 15, 16) reported a 
high incidence of concrete performance on the 
Weigl and Rorschach among aged subjects. 
Concreteness in language and approaches to 
tasks characterized behavior of both normal 
and, to a greater extent, senile aged persons. 
During projective testing it was noted that diff- 
culties arose in getting the correct “set” ex- 
plained to the elderly subjects. Attempts to 
“recognize” rather than interpret inkblots, etc., 
occurred. Directions for other tests seemed to 
be taken too literally by the aged. 

The 3 problems considered on the present 
study were: (a) the extent of concreteness evi- 
denced by a group of aged subjects, (b) the 
relationship between concreteness, intellectual 
level, and certain electroencephalogram find- 
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ings, and (c) the relationship between a mea- 
sure of concreteness and impoverishment of as- 
sociations on a projective test. The measures 
used were the Weigl Color Form Sorting Test, 
a short form of the Wechsler-Bellevue Intelli- 
gence Scale, Form I, the Rorschach Test, and 
clinical EEG findings. 


MATERIALS AND METHODS 


The subjects were 116 normal volunteers (52 
men, 64 women) over age 60. All were living 
independently in the community. Volunteers 
were secured from among aged persons attend- 
ing out-patient services of the Colorado Gen- 
eral Hospital for routine check-ups following 
medical or surgical treatment (i.e., former frac- 
ture patients, those securing routine genito- 
urinary examinations, and those seeking treat- 
ment for the general infirmities of age). As 
often as possible, the spouse of a subject was 
also secured for a testing. Some volunteers from 
the community at large were tested. All were 
from middle and lower middle-class socio-eco- 
nomic backgrounds during their working years. 

The routine examination of each person in- 
cluded: complete physical and neurologic ex- 
aminations, medical and social histories, a psy- 
chiatric evaluation, a battery of psychologic 
tests, an electroencephalogram, critical flicker 
fusion frequency for light, and laboratory tests 
including urinalysis and blood studies (NPN, 
serology, blood sugar, CBC, Hb). No person 
was included in the study if there was a history, 
or findings of cerebrovascular accident, head in- 
jury, epilepsy, senile, arteriosclerotic, or func- 
tional psychoses, or detectable neurologic dis- 
ease. 

The social histories revealed that 8 per cent 
of the group had varying amounts of college 
education, 26 per cent had some high school 
training, 52 per cent had 6 to 8 years of school- 
ing, 5 per cent had less than 6 years, and 8 per 
cent had never attended school. 

All of the women (55 per cent of the total 
group) had been housewives, although a small 
portion had worked for varying periods during 
younger years as salesclerks and teachers, and 
in recent years as baby-sitters. Half the men 
had been semi-skilled workers. Of the remain- 
ing men, approximately one-half had been un- 
skilled and one-half skilled workers. Almost all 
were living on pensions. 

The subjects ranged in age from 60 to 101 
years, with a mean age of 73.04 years, and a SD 
of 7.53 years. 
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The Weigl Test: The subject is presented 
with 12 unarranged, flat plastic figures: 4 each 
of equilateral triangles, squares, and circles. 
Each of these forms occurs once in red, blue, 
green, and yellow. The subject is asked to sort 
the figures which he thinks belong together. 
The expected response is a grouping either by 
color or form. Following the first grouping the 
figures are disarranged and the subject is asked 
to re-sort them in another way (e.g., if the first 
sorting was by form, the subject would then 
sort on the basis of color). 


The normal adult below 60 years of age re- 
ported in the literature is usually able to ab- 
stract the two basic similarities (form and 
color) and to sort accordingly (1, 2, 8, 11, 13, 
17). The abnormal individual tends to use a 
concrete approach to the task. He may arrange 
the figures in patterns even though the basic 
grouping is correct; he may be unable to shift 
from one concept (form or color) to the other; 
he may fail to make an original abstraction, or 
to learn one or both sortings from the examiner 
(1, 6, 7, 9, 10, 12). 

In this study performance was scored accord- 
ing to the following modification of the Gold- 
stein and Scheerer’s criteria (6). A 5 point de- 
scriptive scale was established during earlier 
research with this test to avoid the usual di- 
chotomized scoring of performance as either ab- 
stract or concrete (3, 15, 16). The new scor- 
ing helped to explore patterning and language 
aspects of sorting. The ratings were as follows: 


1. The subject made the two sortings quickly, 
gave an adequate verbalization of what he had 
done, and showed no need to build a pattern 
with the pieces. 


2. The subject made the two sortings cor- 
rectly, verbalized adequately, but tended to 
build patterns with the pieces (mild tendency 
to concreteness in treating the objects, but lan- 
guage skill was adequate). 


3. The subject correctly sorted the pieces, and 
may or may not have patterned them, but could 
not verbalize that color and form were the con- 
ceptual sorting principles. Adequate verbal ac- 
counting could not be made for the groupings. 


4. One sorting with or without patterning 
was made, but the subject could not voluntarily 
shift to the other grouping. The examiner then 
attempted to teach the subject the shift as a test 
of learning capacity in this situation, and suc- 
cess ensued. 
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5. The subject could not make a sorting by 
either color or form and could not learn the 
sortings from the examiner. He was unable to 
abstract any common feature and was unable 
to learn the features and groupings when 
shown. 


EEG: Each record was independently rated 
by 3 electroencephalographers according to the 
Gibbs classification of EEG tracings (4). Any 
record not unanimously classed by all 3 was 
presented to each rater for re-evaluation with 
the varying ratings anonymously noted with 
the request to classify the record in light of 
these possible ratings. 


Short Form Wechsler Test: The vocabulary, 
information, block design, and digit symbol tests 
of the Wechsler-Bellevue Intelligence Scale, 
Form I, were used. These represent perform- 
ances reportedly most resistant (information 
and vocabulary) and most prone to deteriora- 
tion in the elderly, so that the expected “best” 
and “poorest” aspects of performance on this 
test might be measured (5, 18). 

No particular order was followed, the main 
criterion being the presentation of tests in such 
a manner as to be as comfortable for the subject 
as possible. These individuals seemed to put 
forth best efforts on the tests. All had volun- 
teered and their attitudes were ones of interest 
and helpfulness toward the project. 


RESULTS 
1. Markedly concrete approaches to the sort- 
ing task were used by 66 per cent of this group. 


2. A significant relationship was found be- 
tween better performance on the Wechsler sub- 
tests and more abstract performance on the 


Weigl Test, p. < .001. 


3. Greater associative impoverishment on the 
Rorschach and more concrete levels of perform- 
ance on the Weigl tended to occur together, 
p. < .01. 

4. Increased age paralleled decreased per- 
formance on the Wechsler subtests used, p. < 


.001. 


5. Advancing age did not seem to correlate 
with any particular EEG classification, even 
though 62 per cent of the records were deemed 
abnormal. Those persons with normal and 
focal records tended to attain higher total 
weighted scores on the Wechsler than did those 
with mixed and diffuse records, p. <’.01. 
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Table 1 summarizes the relationships be- 
tween the variables studied. Age and the sum 
of the weighted scores on the 4 Wechsler sub- 
tests correlated negatively (—.366, p. < .001) 
with the older subjects tending to obtain lower 
weighted scores. 


Taste 1. SUMMARY OF RELATIONSHIPS BETWEEN 
VARIABLES. 
= = —— =—= 
| Wechsler | EEG | Rorschach | Weigl 
a J 
Age | 001 | NS | -—- NS 
Weigl 001 NS | 01 
EEG | 01 . 


There was a significant relationship (p. < 
.001) between better performance on the Weigl 
and higher total weighted Wechsler scores, and 
also between the Weigl and each of the 4 
Wechsler subtest scores taken individually. 
There was a strong tendency (p. < .001) for 
higher verbal scores to accompany higher 
Weigl scores. 


Those persons with normal and focal EEG 
tracings tended at the .01 level of confidence to 
attain higher total Wechsler scores than those 
persons with diffuse and mixed EEG patterns. 


There was a high incidence of concrete per- 
formance on the Weigl (66 per cent of the sub- 
jects scoring at concrete levels), and of pathol- 
ogy noted in the EEG records (62 per cent were 
rated abnormal in some respect). 

Analysis of the variance in the distributions 
from which table 2 was derived revealed no 
significant relationship between the age distri- 
bution and the type of EEG classification. Also 
there was only a chance relationship between 
sex and type of record. 


The feature of note was the significantly high 
number of tracings classed as abnormal in this 
group of aged subjects. A control series of 
EEG’s from the same laboratory on 329 normal 
adults aged 18 through 54 years contained 86.1 
per cent normal records, 13.9 per cent diffuse 
records, and no focal or mixed records (15). 


TaBLe 2. MEAN AGE For EacH EEG CLassiFIcaTION. 























| Normal | Focal Diffuse Mixed | Total 
. | 44 | 27 27 18 116 
Mean Age 72.46 71.63 74.78 73.95 73.04 
Sy ee Ser 6.54 | 6.19 9.74 | 7.79 7.53 
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Thus there was evidence of considerable pa- 
thology in the records of these aged subjects, 
but particular pathologies did not directly cor- 
relate with increasing age. 


EEG and Wechsler Scores.—Those persons 
whose EEG records were in the normal and 
focal groups tended to perform better on the 
Wechsler subtests. Table 3 shows the means 
and standard deviations for a total score, made 
by combining the 4 weighted Wechsler-Belle- 
vue subtest scores for each of the EEG groups. 


Analysis of the variance among the total 
weighted Wechsler-Bellevue scores for each 
EEG classification and the use of t-tests re- 
vealed that the group with normal EEG’s 
tended to obtain higher Wechsler scores (p. < 
01) than those with mixed or diffuse records. 
Those with focal records tended to attain higher 
Wechsler scores than those with diffuse (p. < 
01) and mixed (p. < .05) tracings. There was 
no significant difference between the averages 
of the normal and focal groups and no signifi- 
cant differences between the averages of the 
mixed and diffuse groups. In essence, normal 
and focal records tended to occur together with 
higher Wechsler scores more often than did 
mixed and diffuse records. 

The trend in clinical usage and in the litera- 
ture is to correlate the final obtained IQ with 
EEG and other criteria, even in aged groups, 
without giving due consideration to the amount 
of score that accrues from the Wechsler method 
of “correcting for the age factor.” To illustrate 
this, comparisons were made between the “cor- 
rected IQ” where a corrective factor for age 
was added to each individual’s score upon the 
basis of his age and the EEG. A relationship 
not quite significant at the .05 level was ob- 
tained, whereas the relationship between the 
actual total weighted score and the EEG was 
at the .01 level of confidence. For example, a 
man aged 101 with a total weighted score of 12 
points obtained a final IQ of 87, but a man of 
65 years with a total weighted score of 11 
points obtained an IQ of 72. Thus it seems that 


Taste 3. Toran ComBINED ScorE ON Four W-B 
Susrests FOR EacH EEG CLAssiFIcAaTION 











Normal 
i A aE 44 27 27 18 
Mean Total Score... 28 .84 27.74 22.33 23 .67 
8D.. 9.39 10.66 12.04 12.32 
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the score prior to adding the Wechsler age cor- 
rection is the better choice in studies such as 
this. 


EEG and Weigl.—The obtained chi-square 
values for table 4 revealed only a chance re- 
lationship between an individual’s EEG classifi- 
cation and his performance on the Weigl test. 


TaBLe 4. WeicL Scores FoR Each EEG Groupinc. 








EEG Classification 














Weigh |__ a 
Score | | 
| Per- 
Normal Focal Mixed | Diffuse | Total centage 

—— - — — —— a —— ————E eee — 

1 | 2 | 4 1 | 2 9 8 

2 = 4 | so | w 

3 ae ee. 1 ey eT A 

ie Shee ee oe ele 41 35 

5 12 7 q 8 36 31 

N 44 | 27 18 | 27 | 116 

} | 

df <= 12 
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Table 5 indicates the marked degree of con- 
creteness in the performance of these elderly 
subjects. Only 8 per cent were able to score at 
the unqualifiedly abstract level. All the re- 
mainder showed some degree of concrete be- 
havior. Seventeen per cent patterned the pieces, 
and 9 per cent grouped correctly but could not 
verbalize the concepts used. Thus 34 per cent 
were able to make both sortings. The remain- 
ing 66 per cent could not. Those scoring at 
level 4 made one sorting but could not volun- 
tarily shift to the other. As a mere point of in- 
terest here, of those 80 per cent who were able 
to make at least one sorting, 70 per cent (57) 
grouped first by form. 


Tasie 5. Levets oF SUCCESS ON THE WEIGL COMPARED 
witH Mean Ace, IQ anp EQ. 














| | | 
| | Age W-B IQ | EQ 
| waantaren © aot renner 
| | 
| Num- | _Per- } | 
Weigl ber /| centage} Mean 8 Mean 8 Mean | s 
1 9 8 | 71.44| 3.69 | 105.89] 7.74 | 88.67 | 8.50 
2 | 20 | 17 | 72.75 | 7.12 | 104.25} 8.14 | 86.00} 9.95 
3 10 9 | 74.00} 5.10 | 101.50] 13.13 | 81.00 | 15.30 
4 | 41 | 35 | 71.63} 8.65 | 101.37] 8.34 | 75.05 | 10.93 
5 | 36 | 31 | 75.06} 7.10| 81.44] 13.22 | 59.36 | 14.41 
| 
| | | 





N = 116. 
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Efficiency Quotients.*—To further explore 
the foregoing findings, efficiency quotients were 
obtained for each subject from his Wechsler 
score. The IQ’s ranged from low to high aver- 
age. The EQ’s were approximately 20 points 
below the corrected IQ’s and suggested that 
these aged persons, when compared with 
Wechsler’s 20 to 24 year old group standard, 
would seem to range in functioning level from 
high grade deficiency to the upper range of 
dull normal. It might be inferred that EQ’s of 
at least 80 and upward may be necessary to en- 
able elderly subjects to form the necessary con- 
cepts on the Weigl. 


Associative Impoverishment. — Comparisons 
were made between each person’s Weigl level 
and what we choose to call “associative impov- 
erishment” signs on his Rorschach. 

The presence in a record of any 5 or more of 
Piotrowski’s signs (14) was considered sufficient 
to meet the criterion of associative impoverish- 
ment, 

Table 6 reveals that the percentage of sub- 
jects with impoverishment signs increased as 
concreteness on the Weigl became more 
marked. A chi square comparison of the inci- 
dence of occurrence of impoverishment signs in 
Weigl groups 1-4 versus level 5 was 9.94 (p. < 
01). Thus a type of associative impoverish- 
ment paralleled concrete performance on a sort- 
ing tasks in these subjects. 


Tasie 6. Weict Levers AND RorscHacH 
IMPOVERISHMENT SIGNS, 


Percentage of Persons with 
Weigl Level 5 or More Signs 
0 
12 
22 
26 


46 


oe Ow 





DISCUSSION 
These aged persons were living indepen- 
dently in the community, had been classed as 
nominally normal older persons, deemed by ex- 
amining physicians to be free of demonstrable 
cerebral defect, senile, arteriosclerotic, or func- 
tional psychoses. Educational level was some- 





* An intelligence quotient on the Wechsler measures a person’s 
ability relative to individuals of his own age group. In the didene 
quotient, the subject’s test score is compared to a fixed standard, the 
indices given for the age group 20-24 years. Wechsler considers this 
the “maximal age’”’ at which education is complete for most adults, 
and after which intelligence test scores begin to fall off for most 
individuals. (18, p. 21). 
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what above average national expectancies for 
the age range. Yet extensive concreteness was 
found among this aged group on a simple sort- 
ing test. Thirty-one per cent could not make 
one sorting alone and could not learn the sort- 
ings from the examiner when shown. The limi- 
tation of capacity seemed remarkable. For ex- 
ample, Korstvedt (11), working with 15 to 18 
year old normal, moron, and borderline sub- 
jects found that both groups of subnormals in 
this young age range could learn the two sort- 
ings from the examiner, Others (8, 13) report 
young children around 8 years of age are able 
to solve the Weigl sortings. 

During the testing of the subjects reported 
here, it was noted that the sheer comprehension 
of the task was amazingly difficult for the per- 
sons who scored at levels 4 and 5 on the Weigl. 
These same persons often were able to appear 
alert, talkative, and responsive when they in- 
itiated conversation on topics they spontane- 
ously brought up. The contrast was between 
their seeming verbal productivity and charm 
when they initiated topics and recalled past 
events in their lives, and the difficulty they had 
in trying to perform examiner-initiated tasks 
wherein they had to form a concept around a 
topic given them, such as the Weigl presents. 

The performance of these subjects suggested 
that thore who functioned at concrete levels on 
the tests might also be concrete in other ways. 
They may try to adjust by sheer attempts to 
recognize aspects of their environment and be 
unable to form inferences and conceptually in- 
terpret what is going on around them. They 
may be literal in comprehending what is said 
to them, and in their humor and jokes. These 
aged persons may feel there is only one mean- 
ing to a situation, may fail to see other mean- 
ings, and hence to have the “rigidity” so often 
attributed to the elderly. 

While much has been done with various 
groups to measure concrete or abstract “set” 
toward sorting tasks, the experience in this 
study suggested that “capacity” may be a more 
pertinent concept in the aged. Even with con- 
siderable assistance, nearly a third of these sub- 
jects could not perform this simple task. 


SUMMARY 
The present study investigated relationships 
between varying levels of abstract-concrete per- 
formance on the Weigl Color Form Sorting 
Test, IQ as measured by the Wechsler-Bellevue 
Scale, the degree of associative impoverishment 
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noted on the Rorschach, and clinical EEG find- 

ings in a group of 116 individuals over 60 years 

of age living independently in the community 
and believed to be free of cerebral defect, senile, 
arteriosclerotic, or functional psychoses. 

The following results were obtained: 

|. A significant relationship was found be- 
tween better performance on the Wechsler sub- 
tests and more abstract performance on the 
Weigl Sorting Test, p. < .001. 

2. Greater associative impoverishment on the 
Rorschach and more concrete levels of per- 
formance on the Weigl occurred together, p. < 
01. 

3. Markedly concrete approaches to the sort- 
ing task were used by 66 per cent of this group. 
This was considered suggestive of limited ca- 
pacity in this group to perform at an abstract 
level on the test used. 

4. Advancing age did not appear to correlate 
with any particular EEG classification, even 
though 62 per cent of the records were deemed 
abnormal. Those with normal and focal rec- 
ords tended to attain higher total weighted 
scores on the Wechsler than did those with 
mixed and diffuse records, p. < .01. 

5. Increased age paralleled decreased per- 
formance on the Wechsler subtests used, p. < 
001. 
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AN ATTEMPT TO USE PRODUCTION DATA IN THE STUDY 
OF AGE AND PERFORMANCE 


H. F. KING, M.A., M.Sc. 


(From the Nuffield Research Unit into Problems of Ageing, Psychology Laboratory, 
Cambridge, England) 


At various times consideration has been given 
to the possibility of using production data in the 
study of age differences, but a number of diffi- 
culties have arisen in either the collection of 
records or in the analysis and interpretation of 
results. 

First, the proportion of older people on pro- 
duction work is substantially lower than the 
proportion of younger people (2). Since a study 
of age differences demands the existence of a 
fair number of individuals engaged on strictly 
comparable work, many operations are ruled out 
because there are not enough people in the 
higher age groups. In other cases, the records 
of earnings, output, or wastage are not in a 
form which can be used to give reliable mea- 
sures. Where these difficulties can be overcome 
um us still necessary to allow for the influence of 
upward or downward selection of employees. 

After these qualifications have been taken 
niuo account, two general types of study are 
possible. A short-term sample can be taken and 
the production of the individuals falling in one 
age group compared with that of persons in 
other groups. Alternatively, the records of in- 
dividuals can be followed over a number of 
years, making comparison of their output at in- 
tervals of time to see whether any consistent 
changes are to be found. This can be done 
either by going back over past records—if such 
can be found for a sufficiently long period, 
which is extremely rare—or by waiting for 
enough time to elapse after the beginning of 
the study, a procedure which presents obvious 
difficulties for the researcher. Furthermore, 
labor turnover during the period of observation 
considerably reduces the number of survivors 
from the ranks of the original population. 

Notwithstanding the difficulties, a number of 
investigators have used production data, and 
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Wackwitz (6), who himself carried out a large- 
scale study in a Dutch electrical factory, has 
summarized many of their findings. His own 
results provide what seems to be the best ex- 
ample of this work. He compared the produc- 
tion of individuals in different age groups up to 
retiring age for several sets of workers repre- 
senting different grades of skill, using periods 
ranging from a few weeks to a year. His mea- 
sures of hourly earnings, at piece or bonus 
rates, show a rise in production to the thirties, 
at some point in which age group comes the 
maximum, followed by a slow decline. He went 
on to calculate yearly rates of increment up to 
the maximum and of the subsequent decrement 
as age increased. 

In looking at these results, it is necessary to 
bear in mind that any major fall in level of 
production, especially a fall occurring over a 
short period of time, is not likely to be tolerated 
for long by management, even if the worker 
himself does not seek other employment. Evi- 
dence collected by Belbin (1) and Richardson 
(5) suggests that a substantial drop in produc- 
tion is in fact rarely seen among the older work- 
ers on a job, who seem to maintain perform- 
ance, even if doing so means working under an 
increasing strain until they leave the job al- 
together. This factor alone limits the range of 
variation and the possible deterioration of per- 
formance among the older people on an opera- 
tion. Furthermore, the important question 
arises of how far workers who remain after 
some years during which labor turnover has 
been going on are representative of their age 
group, or whether they are in some significant 
sense a selected group. The present study gives 
some indications that selection of this type does 
occur, influencing the observed levels of per- 
formance. 

SOURCE OF DATA 

The factory from which the data used here 
were obtained (by Dr. R. M. Belbin) was con: 
cerned with the manufacture of underwear and 
all the work was carried out by women using 
power sewing machines. Several departments 
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were involved, each dealing with a particular 
type of underwear needing different methods of 
stitching. These were known as overlocking 
(two departments used this stitch, but for dif- 
ferent purposes), flatlocking, welting, elasticat- 
ing, and plain sewing. Also concerned was a 
vest section in which various workers were do- 
ing flatlocking, welting, and plain sewing. This 
section was not set up until March, 1950, but 
its personnel was initially drawn from experi- 
enced workers on the appropriate kinds of 
stitching in the other departments. 

The production records received by the au- 
thor were not continuous, but it was possible 
to work out production scores for 8-week peri- 
ods in the autumns of 1949, 1950, and 1952 
(but, unfortunately, not in 1951), and one of 
the same length for the early months of 1953. 
All the kinds of work done in the sewing de- 
partments and all the parts of garments worked 
upon had a place in the production points sys- 
tem, which was so arranged that the persons 
carrying out the more difficult tasks at any time 
were compensated for the reduction of output. 
Each worker was paid according to the total 
number of points she had gained during the 
week. Records were also kept of the number of 
hours each woman worked, and from the two 
sets of data an hourly points average was calcu- 
lated for the 8-week period under study. 

Among the employees at any given period 
there were some recent recruits, and it was nec- 
essary to exclude from each period all persons 
not having completed the length of time con- 
sidered necessary for new entrants to reach 
what was termed the “experienced workers’ 
speed.” The time taken to iearn the skill and 
acquire the “standard speed” varied from 7 - 9 
weeks for welting to 10-12 weeks for flatlocking, 
which took longest, and twice as long was re- 
quired to reach the experienced workers’ speed, 
a rate of 114 times the standard. The best age 
for learning was considered to be 15, and then 
ages up to 18, above which trainability was said 
to decrease, although women who had carried 
out the work previous to several years’ absence 
were quite frequently taken on. An experi- 
mental scheme for training women over 40 
without previous experience in the work, mak- 
ing large allowances for their difficulties, was 
nevertheless unsuccessful, only 1 out of 9 train- 
ees eventually entering an ordinary department. 


In a few cases the temporary shortage of 
work, the breakdown of the machine, the pro- 











Tasie 1. Ace DistrisUTION OF WorKERS PROVIDING 

Propuction Dara. 

| Age Groups 

Year | ws eee 

15-17 | 18-20 | 21-25 | 26-30 | 31-40 | 41-60 | Total 
1949 12 26 10 | 12 13 9 82 
1950... 16 18 13 12 14 12 85 
1952....... | 12 12 15 10 10 9 68 
- eee ee | 13 14 7 9 10 59 





vision of tasks paid for at time rates, or absence 
thtough illness, made it essential to leave out 
the individuals concerned from the particular 
period in question. The final numbers of indi- 
viduals whose records were usable and their age 
distribution are shown in table 1. 

Of the personnel concerned in the sewing de- 
partments at the outset of the study, 34 re- 
mained at the end, and 6 of these had, for one 
or other of the reasons mentioned above, a gap 
in the set of 4 periods. The remaining members 
of the departments changed fairly frequently, 
there being altogether 32 women who only 
stayed long enough to be included in one pe- 
riod. In spite of this considerable labor turn- 
over, and notwithstanding fluctuations in the 
factory’s output, due to changes in demand, the 
over-all figures for performance in relation to 
age show the same trends from one period to 
another (see fig. 1). The picture also has 
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Fig. 1. Age and productivity levels of four 8-week 
periods. 
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Taste 2. Resutts oF RANK CorrELATIONS BETWEEN The scores of the 26-30 group and that of the all 
_Sooees ov Beevievas i Dirresawr Acs Groves. 31-40 group are not significantly different for pat 
ris Sos ae any period, and the tendency for the 41 and year 
mee Groups Compared over group to have lower scores than either of In 
——__. £ Bae ere these also does not reach the level of signi- 195( 
and 15-17 and | 15-17 and | 15-17and | 18-20and —_ficance, so that much weight must not be placed in 
oo echo ee ees ee on this part of the production curve unless sup- a 
1949 | N.D. 3.086 2.962 3.482 2.141 ported by other evidence. 
P. <.003 < .005 <.001 <.04 , et 
The difference between the mean of the 4 part 
1950 | N.D. | 3.108 | 2.638 2.158 | 2.729 means for the youngest group and that for the | all ¢ 
Pp. | <.002 | <.009 | <8 | <.007 26-30 group is equivalent to an increase in pro- } riod 
1952 | ND. | 2.338 se | 3.10 | 1.40 ductivity of about 1.4 per cent of the maximum | the 
Pp. | <.02 <.008 <.04 | >. figure for each year of age. The corresponding grea 
mn |) a. | soe sim | 100 | 0m rate of decrease cannot be easily estimated be- 194: 
P. >. me. 24 Seb So cause of the small numbers of subjects when the | shor 
re | 41-60 group is subdivided, but is certainly much 
lower. Most of the groups of workers for whom 
strong resemblance to that observed by Wack- Wackwitz tabulated figures had yearly incre- The 
witz, although the peak level of performance ments in the range 0.5 - 2.0 per cent and decre- the 
occurs at a slightly earlier age. ments in the range 0.5 - 1.0 per cent. The ques- in 
At ages above 35, the mean level of perform- tion remains-as to whether the shape of the pro- gait 
ance tends to decline, that of the women aged duction curve is influenced by the elimination ial 
over 50 being lower than that for the women in of inferior performers over the years. Some 7 
the 41-50 group, although some of their indi- evaluation of the results regarding this point ie 
vidual scores were well above the average for can be obtained by considering the changes in pi 
young performers. Furthermore, the perform- the performance of individuals over the course Pri 
ance of those over 40 was superior to that of the of the years studied and also the relative per- age 
teen-age groups, with the single exception of formance of stayers and leavers. ous 
the 18-20 group during the 1953 period. the 
The tau rank correlation method was used CHANGES IN PERFORMANCE sign 
for assessing the significance of the differences The measure of change taken was simply the the 
between age groups, and the values obtained number of points per hour gained or lost from to 1 
are shown in table 2 for those comparisons the first period to the second. Because of the " 
yielding more than | significant result from the fluctuations in the general level of performance, “ 
4 periods. In all these cases the older of the 2 the best method of testing the relation between p & 
groups gave the better performance. The only age and change was judged to be that of rank- bie 
other significant differences were in the same __ ing all individuals having usable scores for each 30 
direction, and were those between the 18-20 of the possible comparisons, of which there are of 
group and the 41 and over group in 1949 6 in all, placing them in order from the one ( 
(normal deviate 2.649, P < .009) and between with the greatest increment to the person with of 
the 18-20 and 31-40 groups in 1950 (N.D._ the greatest decrement. The tau method was { pe 
pies < 03). used, and the results are given in table 3 for ; 
Taste 3. AGE AND CHANGES IN PERFORMANCE. 
| All Persons | Aged 30 or Under Aged Over 39 
Years Compared ie a Boek — = 
| No. Normal Deviate | P. | No. N. D. P. No. N. D. P 
1949-1950. | 58 1.575 | >t 39 1.119 | > 19 0.598 >I a 
1949-1952 36 3.006 | <-008 27 2.315 |  <.03 9 0.526 1 ‘ 
1949-1953...........] 31 3.177 <.002 22 2.497 | <.02 9 0.208 = a. 
1950-1952... | 42 2.056 <.04 29 2.049 <.05 13 | (1.052 ¥ i 
1950-1953... | 40 3.232 <.002 27 2.540 | <.02 13 0.698 A oe 
1952-1953 | 56 4.170 <.001 38 2.578 <.01 18 0.648 1 a 
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all persons and separately for those aged 30 or 
under and those over 30 in the first-named 
year. 

In all cases, with the exception of the 1949- 
1950 comparisons, the trend from increase in 
points per hour at the young end of the age 
scale through little or no change to decrease in 
score among the higher ages was significant. In 
particular, it is interesting to note that the over- 
all comparisons involving 1949 as the first pe- 
riod show an increasing strength of trend as 
the length of time between the periods becomes 
greater. When the individuals ranked in the 
1949-1953 group are examined for the two 
shorter periods, the results are as follows: 

1949—1950: Normal Deviate 1.144, P > .1 
1949—1952: Normal Deviate = 2.338, P < .02 
The direction of change remains the same, and 
the second result is again significant, although 
we are dealing with a group which has had no 
gains or losses of personnel over the years 

studied. 

The over-all results obtained from studying 
changes of performance are attributable pri- 
marily to the improvement in younger women’s 
scores, since ranking of the changes for those 
aged 30 or under gives significant results for all 
comparisons except 1949-1950, whereas none of 
the results for those over 30 separately reach 
significance. Within the 30 or under age group, 
the girls not yet 21 are the largest contributors 
to the observed results. 

The improvement of the younger employees 
relative to the older ones is also shown in table 
4, where the mean scores are given for the 10 
women aged over 30 in 1949, and the 21 aged 
30 or under, for whom there are complete sets 
of records. 

One further point of interest in the changes 
of performance concerns the comparison of 
scores for 1952 and 1953. At first sight it is 


Tasie 4. Scores OF WorKERS STAYING FROM 
1949 tro 1953. 


Mean Points per Hour Score 
Category gh See 
1949 | 1950 1952 1953 


10 workers aged over 30 in 1949 


| 
| 
(mean age 44.8)... veseesee| 85.4 | 85.8 | 75.6 | 77.5 
21 workers aged 30 or under in 1949 | | 
(mean age 20.7) : ; ot 74.4 77.3 72.1 78.1 
Score of older groups minus score of | 
younger group 11.0 | 8.5 3.5 —0.6 
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1952 | 1953 
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Fig. 2. Age distribution of employees, starters and 
leavers. 

Key: Above base line, women employed at date shown, The black 
portions indicate newcomers since the previous period. The horizon- 
tally shaded portions in 1949 indicate women still employed in 
March, 1953. 

Below base line, those women at present employed who had left 
before the next period began. 

Age groups: 15-20; 21-30; 31-40; over 40. 


surprising that such a high level of significance 
should be obtained, in view of the short interval 
of time between the two periods, but, as is seen 
by reference to figure 1, there was a substantial 
rise in the general level of output, the rise being 
particularly marked in those under 25. It may 
perhaps have been that the older employees 
were working nearer their optimum rate in the 
earlier period and had less scope than the 
young ones for expansion of output when this 
was required. Such an explanation would link 
with the suggestion, mentioned earlier, regard- 
ing the maintenance of performance up to the 
time of leaving by older workers, since persons 
under some strain in keeping up their present 
output would have more difficulty in respond- 
ing to a need for higher performance. 


PERFORMANCE ON SEPARATE TASKS 

When the total number of employees is di- 
vided into those engaged in each kind of stitch- 
ing, the small numbers so obtained restrict the 
amount of investigation which can be carried 
out at this level. However, it does seem that 
the over-all picture is reflected, not contra- 
dicted, in the results for separate tasks, even in 
these groups. For overlocking and flatlocking, 
which together account for two-thirds of the 
personnel, there are sufficient people for rank- 
ing of individual changes to be practicable. 
These reach the level of significance in 2 of the 
12 comparisons, but 9 of the others show the 
same direction of change, the younger women 
tending to improve, the older ones tending to 
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lose points; the remaining comparison revealed 
no tendency in any direction. So far as can be 
seen, then, the examination of separate tasks 
indicates that similar age changes are taking 
place for each of the kinds of stitching used. 


STAYERS AND LEAVERS 

It has already been said that there was a 
considerable inward and outward movement of 
employees during the 3!/, years, but it remains 
to show the relation of this to age and its in- 
fluence on figures of performance. The main 
data regarding the turnover are illustrated in 
figure 2.* 

It will be seen that the 15-20 and 21-30 age 
groups predominate, not only in the numbers 
of women employed at any one time, but also 
among the incoming and outgoing personnel. 
The juveniles provide the bulk of the entrants, 
as is to be expected, but the 21-30 group shows 
the largest losses, both in terms of actual num- 
bers and in relation to the numbers employed. 
Leaving on account of marriage and child-bear- 
ing are common reasons, and the high rate of 
loss in the twenties is attributable to these fac- 
tors. 

The personnel in the younger groups under- 
goes a good deal of change, but there remain 
a certain number who continued at the job all 
the way through, and of the 60 employees aged 
30 or under in September, 1949, 24 (40 per 
cent) were still there in March, 1953. This 
compared with 10 out of 22 (45.5 per cent) for 
those aged over 30 in September, 1949. It is 
the remaining part of the population where 
changes occur with much greater frequency 
among the young people than among the older 
ones. 

That the form of the age and production 
curve could not be entirely due to the removal 
of persons with poor scores was inferred earlier. 
As is seen from figure 3, however, the scores for 
leavers before the next period have a lower 
mean than those for persons staying at least 
until the next period. That is true for each of 
the three years in which such a division is pos- 
sible and holds for women aged 15-20 and for 
those over 20, although the gap between stayers 
and leavers is wider for the younger group. The 


* The totals of individuals for the various periods are higher in 
figure 2 than in the section on production data because of the 
existence in the latter case of a few records not completely usable. 

In addition to the 15 leavers between the 1949 and 1950 periods, 
one girl, aged 24, was promoted, and another, aged 26, was trans- 

to other work. The former was an above average performer, 
the second below average. The only other similar occurrence was 
the transfer of a woman, aged 30, of average performance, between 
the 1952-1953 periods. 
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Fig. 3. Performance levels of all stayers and leavers. 
Key: Stayers are those remaining at least until the next period. 


Leavers are those who left before the next period. 


differences do not reach the level of significance, 
using the tau rank correlation method on indi- 
vidual scores, because of the considerable over- 
lap of performances. Separation of the over 20 
group into those aged 21-30 and those over 30 
gives figures closely similar to those for the 
amalgamated group, although the number of 
leavers in the oldest group is small. 

An over-all comparison of stayers’ and leav- 
ers’ scores takes no account of the possibility 
that, although persons in the training stages are 
excluded, the group of leavers may contain 4 
high proportion of women with short experi- 
ence, whose scores are consequently low. This 
factor could perhaps account for the whole of 
the observed difference between the scores of 
stayers and leavers. To check the point, leavers 
were paired with stayers of equivalent age and 
experience,* in the first instance stayers on 
work requiring the same stitching method being 
used. Where leavers could not be paired with 
stayers using the same stitch, comparison was 
attempted with women in other departments. 
This increased the total number of pairings for 
the three periods from 25 to 37, and the differ- 
ences between the leavers paired by the two 
methods were negligible. 

There remained 19 leavers whose age and 
experience could not be matched, and_ this 
© The pairing limits were as follows: Age: under 21, maximum 
difference in age 1 year; 21-30, 2 years; 31 and over, 5 years. Experi- 


ence: under 1 year’s experience, maximum difference 3 months; |-5 
years’ experience, 6 months; more than 5 years’ experience, | year. 
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group was significantly older than the matched 
group: by the tau method, ranking individual 
ages, Normal Deviate = 2.044, P < .05. De- 
tailed examination showed that this difference 
was due to a number of people in the 21-30 
age group who could not be matched because 
details of their experience were incomplete. The 
remainder of the unmatched group did not dif- 
fer in age or experience from the paired leavers, 
and there was no significant difference between 
scores for those with known or unknown ex- 
perience, separately or combined, when ranked 
with paired leavers, It may be concluded that 
the paired group was not a selected sample of 
the leavers, at least so far as level of perform- 
ance was concerned, 

The paired leavers returned lower mean 
scores for each of the three periods separately 
than did the stayers matched with them (fig. 
4), When separate age groups were examined 
it was seen that the difference was greatest in 
the 15-20 group, whereas in the group of those 
over 30 there was hardly any difference. The 
difference between the stayers and leavers was 
significant only in the youngest group, using 
the tau rank correlation method on individual 
scores (Normal Deviate = 2.466, P < .02). 
Among this group the stayers’ score was higher 
than the leavers’ in 14 of the 18 pairs, against 
9 out of 13 for the 21-30 group, and 3 out of 6 
for those over 30. It may be concluded that the 
elimination of poor performers occurred pre- 
dominantly in the lowest age group, becoming 
of much less importance after the age of 20. 


DISCUSSION 
A poor standard of performance is, it seems, 
only one among several numerically important 
reasons for leaving, but it is of particular weight 
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among the teen-age employees. In this age 
group losses are well above average among the 
poorer performers, and those who stay on con- 
stitute a superior sample, although retaining 
some workers not of high standard. The selec- 
tion at these ages has an effect on the older 
groups, where there are few newcomers, and 
even fewer without any previous experience in 
the work, and therefore few chances of intro- 
ducing low-level producers, since existing em- 
ployees reaching the higher age groups tend not 
to include the poor performers among the origi- 
nal starters. The losses due to transfer or pro- 
motion were in this study negligible, only 3 
cases occurring, no especial range of perform- 
ance being involved. 

The observations on the production of stay- 
ers and leavers indicate that some part of the 
rise in productivity up to about the age of 30 
may be attributed to selective processes, but our 
other evidence, particularly that on individual 
changes of performance, shows that this cannot 
be the complete explanation. There are also 
operating what may be broadly termed age 
changes, in which factors of general experience, 
attitude, and temperament may be important, 
as well as those concerned with the develop- 
ment of skill at the task. 

A slow decline with increasing age seems to 
follow the attainment of peak output, but the 
rate is less than the earlier rate of increment. 
The available evidence is not sufficient to indi- 
cate what factors are of importance in this de- 
cline, but it seems reasonable to suppose that 
they are the same as those which influence per- 
formance on sensorimotor tasks in the labora- 
tory (7). In the latter context an important 
locus of change seems to lie within the central 
nervous mechanism concerned with the organi- 
zation of incoming data and their translation 
into action. 

The fact that the decline is slow would seem 
from the present results clearly not to be due to 
the poorer performers leaving in the higher 
age groups. A more positive statement would 
involve going beyond the evidence, but three 
possibilities deserve consideration: 1) Labora- 
tory studies (4, 7) suggest that age changes in 
sensorimotor capacity affect maintenance of a 
skill already acquired less than they affect the 
ability to deal with new tasks; 2) People may 
leave in anticipation of any substantial fall of 
performance, as is suggested by Richardson’s 
(5) work; 3) The maintenance of performance 
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may result from selection during the early years 
coupled with the fact indicated by a number of 
studies, such as that of Foulds and Raven (3), 
that superior performers retain their capacities 
into middle and old age better than do those of 
lower initial ability. 


SUMMARY 

The production of some women sewing ma- 
chinists was studied for four 8-week periods be- 
tween 1949 and 1953. Peak of production was 
reached around the age of 30, and at ages above 
35 a slow decline was observed. Poor perform- 
ance was only one among several important 
reasons for leaving, but was of particular weight 
among teen-agers, and consequently exerted 
some influence on the general standard of 
higher age groups. 
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A STUDY OF PERFORMANCE IN RELATION TO AGE 
AT TWO PRINTING WORKS 


HILARY M. CLAY, M.A. 


(From the Nuffield Research Unit into Problems of Ageing, Psychological Laboratory, 
Cambridge, England.) 


It is a commonly-held opinion that whereas 
semi-skilled repetitive work often becomes in- 
creasingly difficult as a man or woman reaches 
middle-age, high-grade skills may continue un- 
impaired until normal retirement age or be- 
yond. This opinion is probably substantially 
correct, but the evidence for it is scanty. At 
first sight a suitable method of studying age 
changes, as they affect industrial work, would 
be to study production records and take lower 
figures among older people as a sign of failing 
capacity. The difficulty about this method is 
that neither employee nor management would 
be likely to tolerate any substantial drop in pro- 
ductivity for long, and thus low production 
figures would not appear because people un- 
able to maintain a reasonable output would 
almost certainly have moved, or been moved, 
to other work. Signs of age difficulty would, 
therefore, show not as low production but as a 
tendency for older people to leave the job (10). 
The older people who remained might achieve a 
high rate of production, but they would not be 
a representative sample of their age group. Evi- 
dence that this is what happens in semi-skilled 
work has been presented by King (7), and in 
very heavy work by Richardson (9) and Belbin 
(1). Production figures are, therefore, useless 
for studying age changes unless proper account 
can be taken of people leaving or, preferably, 
unless the operations concerned have a very 
stable labor force. 

Many high-grade skilled jobs possess the de- 
sired stability but present another difficulty for 
study, namely that the work is unstandardized 
and no individual production records are kept. 
However, the recent introduction of incentive 
schemes within the printing industry has pro- 
vided production records for high-grade skilled 
operations manned by a relatively stable labor 
force. The present paper is an attempt to see 
how far these can yield useful evidence regard- 
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ing the maintenance of printing skills into old 
age. The data are by no means without short- 
comings, but do seem capable of giving some 
tentative indications regarding the capacities of 
the older employees studied. 

The present study was carried out with the 
cooperation of 2 printing firms. Readers, hand- 
compositors, and machine-compositors were se- 
lected for study at both printing works, because 
the quantity and quality of their output are 
entirely dependent on the individual craftsmen. 
Machine-minders were also studied at one firm. 
No attempt has been made to consider differ- 
ences due to content of manuscripts, nor to 
compare performances on one specific task 
within a total operation. 

It must be stressed that no comparison may 

be made between the two firms. The incentive 
schemes were based on performance studies of 
individual craftsmen in both cases. In Works 
A the scheme was applied in a straightforward 
way, and quality of work was controlled to 
some extent by monetary awards based on a 
rating system. In Works B, an adjustment 
to a man’s performance figure was made in 
arriving at a figure for payment by the ap- 
plication of the formula: 
Paid Performance = True Performance + 133 
with a fixed upper limit for paid verformance. 
The purpose of this stabilizer was iv compensate 
a man who maintained the quality of his work 
at the expense of speed. True performance has 
been studied here, but it must be borne in mind 
that the stabilizer may have affected willingness 
to work and, thus, the figures for true perform- 
ance as well as those for paid performance. 

Labor turnover was negligibly small at both 
printing works. This stability of the labor 
force is strengthened by the employment posi- 
tion within the industry. Under agreements 
with trade unions, the number of apprentices 
recruited annually is controlled by the number 
of journeymen in each section. It is, therefore, 
necessary in order to increase the number of 
apprentices to maintain the number of skilled 
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craftsmen. The period of apprenticeship aver- 
ages 5 years and this together with 2 years’ 
National Service means that an apprentice is 
not ready to take his place as a craftsman for 
about 7 years. Any quick increase of produc- 
tion will, therefore, depend on the men already 
employed. This position favors the older men, 
and at both works a few craftsmen were re- 
tained after reaching retirement age. 

The incentive schemes were introduced with 
the expressed purpose of increasing productive 
efficiency. Some measure of the relationship be- 
tween age and increased output over a period 
of 3 years following the introduction of the 
schemes in these 2 works has therefore been 
attempted, in terms of the percentage differ- 
ence between an individual’s mean perform- 
ance for the first 13 weeks studied and that for 
the last 13 weeks. 

The records have thus been examined with 2 
questions in mind: 1) Do they provide any 
evidence of a change of performance with age? 
2) How far do the older men respond to an in- 
centive scheme? 


Machine Compositors-——The machine com- 
positor sits in front of a keyboard containing 
about 280 keys, each marked with a letter or 
character. When he hits a key, compressed air 
is released to pistons which cause punches to 
rise, making 2 perforations in a continuous roll 
of paper. Before starting a job, the machine 
compositor sets a pointer on a celluloid scale to 
the measure in which he is to compose. When 
he is nearing the end of a line, a bell rings 
and then he has to space the line from in- 
formation given on a cylindrical scale set over 
the keyboard. He works from copy in a holder 
at the left of the board and has to alter the 
position of this as he proceeds (5). Apart from 
the perforations in the roll of paper and the 
warning bell, he has no knowledge of the re- 
sults of his actions. 

During his training an apprentice compositor 
spends some time on machine composition and, 
if he shows aptitude for the job, will have the 
opportunity of acquiring experience of it after 
completing his apprenticeship. It is considered 
that it takes about 10 years on the job itself to 
become a highly skilled operator. Some ma- 
chine compositors specialize in mathematical 
composition, others in foreign lettering, e.g., 
Arabic, Russian. 

It would seem from superficial observation 
that, having learned the positions on the key- 
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board and being able to control the speed of 
work, a man would be able to continue on the 
job without difficulty until a late age. The 
visual-motor skill may be compared to that of 
typing. However, at Works A the job was con- 
sidered strenuous for the older operator—al- 
though there was no evidence to support this 
opinion—and, until recently, it was the prac- 
tice to transfer men to other work, usually to 
reading, on reaching the age of 50. A change 
in the method of selecting readers has, however, 
resulted in the retention of older men on ma- 
chine composition during the last few years. 
Although at Works B men were kept on in the 
department until retiring age, 4 of the 11 men 
over 50 requested to be excluded from the in- 
centive scheme on the grounds that they did 
not want to be “pushed” by having to record 
their output. In a classification of all the ma- 
chine compositors according to level of output, 
made by their supervisor, these men were 
placed significantly lower than those in the 
scheme (P < .05}.* This comparison may be 
taken to be reliable since a highly significant 
correlation was found between the classifica- 
tion rankings and the performance figures of 
the men in the scheme (P < .001). 

At Works A the men in their forties and over 
not only produced more than the younger men 
(P < .01) (table 1), but were rated higher for 
the quality of their work (P < .05). This re- 
lationship cannot, however, be considered as 
typical because the younger men were relatively 
inexperienced. Those in their thirties had only 
just started on the job after returning from 
War Service and were considered slower in 
learning than men in their twenties. 

A truer picture is no doubt presented by the 
finding at Works B that output was remark- 
ably similar during the twenties, thirties, and 
forties, and fell very slightly in the fifties (table 
1), although here too the fact that some of the 
older men, who had opted out of the scheme, 
were not included, undoubtedly masks age 
trends. The 50-59 group, however, divided 
rather sharply into two: 3 men who were 
among the quickest operators in the section and 
the other 3 who were among the slowest. No 
decline in their rate of working was observed 
during the period studied. On the contrary, 
the men in their fifties compared to those under 
50, showed significantly higher percentage in- 


* The tests of significance used throughout are those based on the 
ranking method developed by Kendall (6). 
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Taste 1. MEAN PERFORMANCE Ficures FOR Each Ace Group, IN EACH OF THE 3 YEARS IMMEDIATELY FOLLOWING 
THE INTRODUCTION OF THE INCENTIVE SCHEME. MACHINE COMPOSITORS. 




































































WORKS A. 
First Year Second Year Third Year 

Age _ 
Group 

N Mean s.d Cof V N Mean s.d Cof V N Mean s. d. Cof V 
20+ 2 72.0 _— —_ 2 80.0 —_— — 2 106.5 — — 
30+ 5 80.4 22.9 28.5 7 92.4 18.6 20.2 7 99.4 16.5 16.6 
40+ 4 136.3 12.0 8.8 4 141.0 12.3 8.7 4 138.2 10.9 7.9 
50+ 2 119.5 -_|[— 2 125.0 = — 2 127.5 — a 

\ 
WORKS B. 
First Year Second Year Third Year 

Age —_—_—_; ate citi ninieaithat okies ¥ 
Group | | | 

N | Mean s. d. CofV N | Mean s. d. CofV N | Mean s.d CofV 
20+ 5 117.6 17.9 15.2 5 126.5 18.3 14.5 5 125.5 17.4 13.9 
30+ 3 114.7 1.6 1.4 3 126.0 2.7 2.1 4 127.0 14.1 11.1 
40+ 6 120.3 6.5 4.3 6 127.7 5.9 4.6 6 122.3 5.4 4.4 
50+ 6 113.0 17.9 15.9 6 119.5 19.5 16.3 5 114.8 25.6 22.3 
60+ 1 97.9 — -—— 1 101.0 — —— 1 | 94.9 — _ 




















s.d= standard deviation C of V = coefficient of variation. 


crease in their output for the last quarter stud- 
ied compared to that in the first quarter (P < 
02). 

At Works A, on the other hand, it was the 
younger men who showed the greatest im- 
provement (P < .02). This finding is prob- 
ably due to the fact, already mentioned, that 
the younger men were gaining experience. 

Machine composition seems to be a job on 
which achievement may improve during the 
thirties and then be maintained until the fifties, 
after which a slight loss of speed may occur. 
This is due in part to the older men working 
more continuously. A study of the time “lost” 
during one day, carried out by the Time Study 
department at Works A, showed that the older 
men wasted significantly less time than the 
younger. This was due not only to the amount 
of time they saved through not having to ask 
questions about the work, but also to the fact 
that they took less advantage of the authorized 
rest pauses. While this is no doubt an indica- 
tion of the greater efficiency of the older men, 
it might also be considered as a sign of a 
greater effort required to maintain the level 
of output. 


Hand Compositors—The work of the com- 
positor may very roughly be said to consist of 
(a) handsetting: this may range from single 


letters exchanged or inserted during correction, 
to the whole text; (b) make-up: this involves 
the division of machine-set type into pages, 
with responsibility for alignment, spacing, and 
insertion of titles, page numbers, etc.; (c) im- 
position: this is considered the “heaviest” job, 
and involves the locking of type into frames in 
such a way that the pages when folded will run 
consecutively (3). 

As compared with machine composition, the 
work of the hand compositor makes heavier 
physical demands on the operator and places a 
load on short-term memory. 

At Works A, where the compositors tended 
to specialize in the subject-matter, e.g., lan- 
guages, music, mathematics, and to carry out 
all the processes on each job, output rose from 
the twenties to the forties, remained very 
steady but at a slightly lower level in the 
fifties, and fell in the sixties (table 2). Un- 
skilled helpers assisted with the “heavy” opera- 
tions, such as lifting and carrying the plates. 
However, the amount of assistance given was 
not standardized and it would be difficult to 
assess how much help any individual craftsman 
received. 

At Works B, where the compositors tended 
to specialize in one process and a job was 
handled in assembly-line fashion, the men in 
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their thirties gave significantly higher perform- 
ances than those over 50 (P < .01) in each of 
the 3 years studied. The consistently larger 
variability within the 40-49 age group com- 
pared to the others suggests that while some 
men in their forties maintained a high level 
of output, others had already begun to slow 
down. About half the men reaching retiring 
age were kept on, but they have not influenced 
the correlations very much as half this 65+ 
group opted out of the incentive scheme. 

The younger men at Works A showed the 
greatest improvement in their performances in 
the last quarter compared to those in the first 
quarter (P < .01), doubtless for the same rea- 
son as the younger machine compositors. Al- 
though 75 per cent of the compositors at Works 
B showed an improvement in output, there was 
no relationship between extent of improvement 
and age. 

The differences between the 2 firms in the 
relationship between age and output suggest 
that the situation in which a series of opera- 
tions is carried out by the same compositor is 
more favorable to the older man than that in 
which he is required to carry out one operation 
repeatedly. By the time a compositor has com- 
pleted his apprenticeship, he has a good knowl- 
edge of how to carry out all the operations in- 


CLAY 


volved. If he concentrates largely on one process 
he will be able to work up a good speed on it, 
reaching a peak in his thirties. The present 
evidence suggests that he will be unlikely t 
maintain this high rate throughout his forties, 
and by the time he is in his fifties will show 
a substantial loss of speed. 

If, on the other hand, a compositor specializes 
in the subject-matter rather than in a process, 
the experience he builds up may help him to 
compensate for any loss of speed as he grows 
older in carrying out any of the skilled manual 
tasks involved. For example, while the over-all 
time per job may be similar, the time in which 
each component operation is completed may 
vary substantially between younger and older. 
Unfortunately it has not been possible to col- 
lect any quantitative evidence of this. Observa- 
tions suggest, however, that previous experience 
with a particular lay-out, for instance, will re- 
duce the initial time a compositor spends on his 
copy. Again too, familiarity with the special 
cases of type for language, mathematics, or 
music composition, will enable a compositor to 
select type more quickly. The acquisition of 
such knowledge depends on similarity of mate- 
rial over a long period, and specialization of this 
kind may not often be found. A further point 
possibly favoring older men is that when a 


TaBLE 2. MEAN PERFORMANCE FicuRES FOR EAcH AGE Group, IN EACH OF THE 3 YEARS IMMEDIATELY FOLLOWING 
THE INTRODUCTION OF THE INCENTIVE SCHEME. Hanp Composirors. 


WORKS A. 
| First Year | Second Year | Third Year 
Age wees ES ES : ‘S = al 
Group | 
| N | Mean sd. | CofV | N Mean | 8.d. C of V N Mean s. d. C of V 
- —_—— _ - ' | | 
20+ 2 | 94.5 2 | 96.5 2 104.0 
30+ 16 | 121.8 10.1 6251-8 | 123.1 0s | 83 15 125.9 8.5 6.7 
40+ Poe Mee 1 OT ie ae 128.6 9.1 | 4. oe 133.6 | 9.4 7.0 
50+ a 124.0 | 6.7 | 5.4 | 5 ae SS 1. 2a 5 130.2 | 3.6 2.8 
60+ | 5 | 119.4 10.7 8.9 | 4 nes i MS | OS | 8 W700) =. - 
| 
WORKS B. 
First Year Second Year | Third Year 
Age Sat eh Se ed eens ee eT = rs 
3roup | | | l 
N Mean s.d. | CofV N Mean | 8. d. CédvV |} N | Mean s. d. CofV 
SSS ee CLE ee Memeo es eee a Lae = S * ae =e 7 2 | 
20+ 1 125.0 — — 3 | 115.9 16.6 4.3 | 3 | 114.3 13.9 12.2 
30+ 10 140.7 16.9 12.0 11 |—s:140.9 16.9 | 12.0 | Mm | 142.9 15.8 11.1 
40+ 19 126.9 | 28.7 22.6 20 131.2 See ee ae !l 
50+ 15 118.2 | 19.8 16.7 17 119.1 18.8 15.8 17 120.5 | 17.4 14.4 
60+ 11 117.5 12.3 | 10.7 1961: SF 15.4 12.9 12 124.6 | 15.1 12.1 
| 











s.d = standard deviation C of V = coefficient of variation. 
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ne process } compositor has to complete a whole job, he can and from outside. Graduates are employed as 
peed on it, plan his work more flexibly. It has been ob- specialists in, for example, languages. At Works 
he present § served, for instance, that whereas a young A they were included in the incentive scheme 
inlikely to ¥ compositor will finish one job before starting and, therefore, in the present study. There 
his forties, | the next, the older man will bring several jobs were, however, no differences between their 
will show up to the imposing stage and then finish them performance figures and those of the other 

all together. readers. At Works B graduates were not in the 
specializes Readers.—Each man works alone in a read- incentive scheme. 
a process, § ing “box.” He has to check a proof for (a) During training great stress is laid on accu- 
Ip him to typographical errors, such as in spelling, punc- racy and a reader is closely watched if he is 
he grows } tuation, omissions from or additions to the working at a greater speed than is considered 
*d manual | manuscript, and in centering and spacing; (b) safe. This, no doubt, accounts for the finding at 
” over-all | consistency and, as far as possible, accuracy in Works A that readers with the longest experi- 
in which } an author’s statement; and (c) accuracy in the ence—but not necessarily the oldest men, as sev- 
leted may compilation of an index, footnotes, etc. A first eral had been transferred from machine com- 
and older. | proof reader must read each proof twice: the position in their fifties—produced significantly 
le to col- | first time he compares it with the copy, a few more than those with less experience of the 
Observa- words at a time. He places a ruler under the job (P < .001). The older readers were rated 
“xperience | Jjine of copy and indicates the corresponding lower for quality than the younger men (P < 
e, will re- | line in the proof with a pen which he moves .01). It has been suggested that they miss 
nds on his from letter to letter along the line. Every error some errors because they have been observed 
ne special must be corrected at once in ink. The second to “nod” over their work and thus lose their 
natics, Of } reading is to check for consistency, etc. A press place in the proof, although there is no direct 
positor t0 § proof reader is responsible for the final check evidence of this. Why some of the older read- 
isition of } before printing. He reads the proof without re- ers are less resistant to the difficulties of keeping 
of mate- } ferring to the copy (3). No differences were awake during this somewhat soporific work is 
on of this found between the performance figures of the 2. not clear but would seem worth further con- 
her point groups of readers at either press; therefore, they sideration. Possibly the control of atmospheric 
when @ | have all been treated together. conditions to avoid inadequate air-movement 
There is no period of apprenticeship for read- etc., would benefit older men proportionately 
Fottowinc | ers, who are recruited from among compositors, more than younger. 
Taste 3. MEAN PERFORMANCE Ficures FOR EacH AGE Group, IN EACH OF THE 3 YEARS IMMEDIATELY FOLLOWING 
THE INTRODUCTION OF THE INCENTIVE SCHEME. READERS. 
WORKS A, 
an | First Year Second Year Third Year 
| CofV Age seul * Pe ae: = aed Pe a 
Group | | 
. N Mean | s.d. | CofV | N | Mean s.d. | CofV N Mean | s.d Cof V 
7.0 20+ | - - 2 | 81.0 — | - 
2.8 30+ 3 123.8 13.8 | 1.1 3 130.4 14.9 11.5 5 121.5 | 10.1 | 8.3 
"Ter 40+ 2 115.3 - iY 2 117.1 _ —_— 3 } 119.1 | 5.5 | 4.6 
+ | 3 | 128.5 7.5 5.9 3 133.6 2 | 84 3 | BL | 11.6 10.9 
60+ | s | me 9.8 8.2 | 3 126.6 2 | oll ice 127.4 | 20.0 | 15.7 
WORKS B. 
| First Year Second Year | Third Year 
| Cof¥ ae an i 
% eR - Group . | ; | . 
| = N Mean s.d Cof V N Mean s. d. C of V N Mean | s. d. C of V = 
| 21.3 Underso | 7 | 129.1 11.8 9.2 9 130.9 15.6 11.9 9 130.9 11.7 9.0 
14.4 50-59 7 | 140.8 11.7 8.3 6 148.4 14.3 9.6 8 152.3 9.9 6.5 
12.1 60+ 8 | 133.5 21.5 16.1 7 138.4 23.7 17.1 8 140.3 29.8 21.3 
t 
s.d= standard deviation C of V = coefficient of variation. 
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At works B the readers in their twenties, 
thirties, and forties were grouped together, as 
their performance figures were similar and 
showed no trends with age. In each of the 3 
years studied, the 50-59 group gave higher 
performances than the younger group (P < 
.1; P < .05; P < .01). There were no signifi- 
cant differences between the readers in their 
sixties and those in the other 2 groups (table 3). 

When the first and last quarter years studied 
were compared, it was found that only 2 of the 
18 readers at Works B, who had been in the 
department throughout the period, did not 
show an improvement. Eight readers increased 
their output by more than 15 per cent and all 
but 1 of these were over 50. Four of the 12 
readers at Works A, who were in the section 
for the whole period studied, failed to show an 
improvement in the last quarter compared to 
the first, and 2 of these were under 40. 

Reading appears, therefore, to be a job which 
may be learned at a relatively late age, and 
which may be carried on successfully until a 
man reaches retiring age and in many cases 


well beyond 65. 


Machine Minders (4).—At Works B only, 
performance figures of machine minders were 
examined in relation to both age and machine 
size, but no significant correlations were found. 
A positive correlation, however, was found be- 
tween the ages of the minders and the sizes of 
the machines they operated (P < .001; table 4). 

Transfers to larger machines are regarded as 
promotions and are accompanied by corres- 
ponding wage increases. Although during his 
apprenticeship he may have had the opportun- 
ity of assisting on the large machines, the 
young minder starts on small machines and 
gradually, as he becomes more efficient, moves 
up to the larger ones. Such transfers are made 
up to the early fifties. It was, therefore, not 
surprising to find that the older men were on 
the large machines. 

An interesting observation was that during 
the period studied, 2 of the 4 minders in their 
early sixties, and 4 of the 11 in their fifties were 
moved from larger to smaller machines. Of the 
8 men who retired during the same period, 3 
had been employed on large machines until 
retirement, but 2 had been moved to lighter 
work. All these transfers were made at their 
own request, when the men returned to work 
after illness. (A study of absenteeism in rela- 
tion to age among readers, hand-compositors, 
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TasLe 4. DistRIBUTION OF MACHINE MINDERS 

ACCORDING TO AGE AND TO THE SIZE OF THE 

MAcHINE OpeErATED. (MACHINES ARE RANKED 
FROM SMALLEST TO LARGEST). 





Size of Machine Operated 





Age Group 
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and machine-compositors at Works A had 
shown no trends with age.) In view of the fact 
that Richardson (9) had found that older men 
in heavy industries asked to be moved on to 
lighter work following an absence through ill- 
ness, it seems worthwhile to consider the de- 
mands, in terms of speed and heaviness, made 
by the different sized machines. 

1. The amount of actual heavy physical ex- 
ertion, such as lifting, climbing, and stretching, 
increases gradually from the smallest to the 
largest machine. Most of the heavy lifting, 
however, is done by the machine assistant. 
While a positive correlation was found be- 
tween the ages of the minders and assistants 
working on the same machine (P < .02), there 
was only one instance of an older assistant re- 
questing a transfer to light work. It would 
seem therefore that demands for physical effort 
cannot be the crucial difficulty for machine 
minders. 

2. On smaller machines, the cycle of opera- 
tions from the preparation of the machine to 
the completion of printing is shorter than on 
the larger machines and, therefore, more jobs 
are handled in a given time. In terms of speed 
in this sense, therefore, the operation of small 
machines is probably more suited to younger 
men. The actual speeds at which the machines 
operate may vary, but the upper limits are con- 
trolled. 

3. The more efficient men are usually placed 
on the larger machines. The most efficient 
minder is the one who operates his machine 
with the fewest stops. This emphasis on a 
steady, accurate performance is well suited to 
the older man’s capacity. However, the results 
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AGE AND OUTPUT IN TWO PRINTING WORKS 


of errors, such as jamming of the machine and 
failure of the ink flow, are more serious on the 
larger machines and involve greater financial 
loss. The resulting responsibility causes too 
much anxiety to an older man who is also wor- 
ried about his health. 

4. The number of points the minder has to 
attend to increases with the size of the machine 
and they are distributed over a wider field. 
This increased span of attention imposes greater 
visual and mental strains, which may prove too 
much for the older minder and, in this sense, 
be too “heavy.” 

These considerations would seem to suggest 
that if a move to a smaller machine does in fact 
“lighten” the work for an older man, it does 
so in terms of responsibility and span of atten- 
tion rather than in the physical demands of 
the job. 


Discussion.—The present data are limited in 
scope, as almost all data of this kind are likely 
to be, where the numbers of skilled craftsmen 
employed on any job are small. The absence of 
individual output records prior to the introduc- 
tion of the incentive schemes make the assess- 
ment of their effects in relation to age difficult; 
however an over-all increase in output has re- 
sulted in both printing works. Any change in 
selection or training methods over, say, the last 
20 or so years, that might influence a compari- 
son between older and younger craftsmen, is 
offset by the apprentice system whereby the 
older journeyman teaches the young recruit. 
Machine-composition may be an exception to 
this. There is no long tradition on the job 
comparable to the other jobs. The process was 
introduced in these printing works within the 
working lives of some of the older men at pres- 
ent employed, who started to learn the job in 
their late twenties. The question has been 
raised as to how far improved training condi- 
tions will enable men to maintain quantity and 
quality of output until a late age. If this proves 
to be so, the job would be exceptional, as the 
trends are clearly present in hand-composition 
also. 

The fall of performance with increasing age 
that has been observed is in all cases small. It 
might have been shown to be higher had all 
the older men who opted out of the incentive 
schemes been included. Due to the stability of 
employment, however, the data provide a more 
teliable picture of age trends than can be ob- 
tained from semi-skilled jobs where large num- 
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bers leave or are transferred. Of course, some 
transfers and promotions take place in all 
groups and while transfers of less efficient men 
may mask any decline in output with age, this 
would be counter-balanced by the promotions 
of the more efficient men. The transfers are, 
however, so few that their influence is likely to 
be in any case small. 

The present data appear to confirm the view 
that performance of high-grade skilled work 
can be maintained relatively well until at least 
the normal retiring age. The small fall in per- 
formance that has been found becomes notice- 
able at about 50 years of age, which appears to 
be a crucial age at which difficulty occurs both 
in certain classes of industrial operation (1) 
and on experimental tasks (2). The one excep- 
tion in the present study is provided by the 
readers, whose work involves less rapid sensori- 
motor activity than, for example, typesetting, 
and less physical effort than some of the hand- 
composition processes. It is perhaps surprising 
that the fall of performance among machine 
minders (indicated by moving to smaller ma- 
chines) was not larger in view of the fact that 
the characteristics of the job—pacing with 
movement of the whole body—are similar to 
those of operations found by Belbin to show 
very severe age difficulties. 

As has often been observed (11) variability 
between individuals increases with age, and al- 
though the mean performances of the older 
groups may fall, there are men within these 
groups who do as well as, or even better than, 
the majority of younger men. This is clearly 
so at both works and on each of the jobs stud- 
ied. The present data do not support Muscio’s 
(8) statement that individual differences were 
greater among hand-compositors than among 
other groups in the printing industry. 

The question remains as to how the older 
men are able to maintain their performance. 
No certain answer can be given on this point, 
but the work would seem to have 3 character- 
istics favoring older men. First, the skills are 
learned in youth and practiced continuously 
throughout their working lives. Second, the 
skills are not too rigid to allow of some varia- 
tion in working methods, either of the time 
taken or the serial order of operations, and 
compensation for loss of speed may be found in 
their wider knowledge of the job and in greater 
accuracy. Third, in a craft the standard of per- 
formance is of higher importance relative to 
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rate of work than it is on some other jobs. 
The stabilized incentive scheme at one press 
and the monetary awards for quality at the 
other emphasized this by encouraging the slow 
but accurate worker. 

At both printing works there was a general 
increase in output following the introduction 
of the incentive schemes. It is surprising to 
find only two instances of younger men show- 
ing greater percentage improvement than the 
older men, because not only would one expect 
increased output as the younger men became 
more experienced, but also because the men in 
their forties and over contributed most to the 
original assessment of incentive values. It 
seems, however, that under incentive condi- 
tions and where he has been working well 
within his capacity, the older skilled craftsman 
may improve or at least maintain his rate of 
working. 

SUMMARY 

A study was made of individual produc- 
tion records of machine-compositors, hand- 
compositors, and readers over a 3-year period 
immediately following the introduction of in- 
centive schemes at 2 printing works. Declines 
of performance with age were small but were 
observed from about 50 years and upwards, 
except among older readers, who maintained 
their output at a higher level than younger 
men until retirement. These findings on highly 
skilled work are qualitatively similar to previous 


CLAY 


studies of semi-skilled work, but seem to be 

less marked. 
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BOOK REVIEWS 


THE DYNAMICS OF AGING, by Ethel Sabin Smith, 
Ph.D. W. W. Norton & Co. Inc., New York, 1956, 191 
pages, $2.95. 


Professor Emeritus Smith has put together a book 
which clearly represents a sound approach to satisfac- 
tion in the later years. As a psychologist, philosopher, 
and a retiree, herself, she was able to formulate a docu- 
ment which harmonizes scientific principles and value 
judgments based on her own rich reading and experi- 
ence. 

Perhaps the major contribution of the book is the 
precise statement of personal drives which must be sat- 
isfied throughout life. Retirement is described as a pe- 
riod of release from goal pressures and routine, and 
opportunity for self-realization through enjoyment of 
the cultural heritage, new associations, and adherence 
to personal values. 

Psychologist Smith stresses the responsibility of the 
individual, recognizes society’s obligation to provide a 
permissive environment, but has little to say about the 
kind of society that will give the older individual oppor- 
tunity for self-esteem and self-realization. 

CLARK TIBBITTS, Chairman 
Committee on Aging 

U. S. Department of Health, Education, 
and Welfare 


NORTH CAROLINA: THREE PUBLICATIONS ON 
RECREATION FOR THE AGING 


No state has gone more thoroughly into the matter 
of recreation for its older population than North Caro- 
lina. The various state and regional conferences spon- 
sored by the North Carolina Recreation Commission 
and the numerous well-rounded and effective local pro- 
grams developed under its initiative clearly place the 
state in the front rank on this aspect of aging. 

Now come 3 publications issued by the Institute for 
Research in Social Science of the University of North 
Carolina which should prove of genuine interest to any 
one working in the field of gerontology. All 3 are pri- 
marily the work of Harold D. Meyer, Professor of So- 
ciology and Chairman of the Recreation Leadership 
Curriculum at the University, and Consultant to the 
North Carolina Recreation Commission, with the aid 
of the Commission’s Director, Ralph J. Andrew. The 
research and publications themselves were made _ pos- 
sible by the financia! support of 10 insurance companies. 

Recreation for Later Maturity is a 24 page illustrated 
brochure offered as a guide to the development of rec- 
reation groups for senior citizens. It is designed essen- 
tially to arouse interest within a community, presents 
the “why, what and how” in graphic form, and urges 
action on the part of local groups. 

A Manual of Organization Clubs for Senior Citizens 
is a 32 page booklet which gives a step-by-step descrip- 
tion of how such clubs can be organized, with all the 
do’s and don’t’s that such a description implies. In- 
cluded is an excellent reading list of source material for 
the general field. 

Recreation for the Aging in North Carolina is the 
most impressive of the 3 publications. It is a thorough, 


well-documented piece of research, and, to my knowl- 
edge, the first study of its kind undertaken in the 
United States. Running to 217 pages, lettersize, mime- 
ographed, it summarizes the answers to some 30 ques- 
tions directed to a significant segment of the state’s 
older population, and presents 50 tables of statistical 
breakdown of the material under consideration. It de- 
votes a large section to a report of interviews with mem- 
bers of the Golden Age Clubs, with extensive quota- 
tions. It devotes another section to a study of the ad- 
ministration, organization, leadership, facilities, finances, 
and program structure of existing organized recreation 
groups in the state. And it reproduces the complete 
format of the research project, together with the actual 
questionnaires sent out, as a guide (or perhaps a quiet 
nudge) to any state interested in undertaking a similar 
study. 

Among other things, the report stresses the need to 
establish a definite rhythm between work and recrea- 
tion throughout all the life span. It also maintains that 
to achieve maximum results for the recreation of the 
older citizens there must be an effective correlation of 
the basic areas of life—health, education, work and 
religion, along with recreation. 

Although the study is concerned only with North 
Carolina, much of the data presented can be applied 
usefully in other sections of the country. The report 
strongly urges that the Governor’s Conference on the 
Aging be made a permanent organization, and lists 20 
specific recommendations for further development of 
recreation and related programs for the aging within 
the state. 

Single copies of the study may be had by writing to 
the Institute at Chapel Hill (Box 1139); copies of the 
2 other pamphlets are available from the North Caro- 
lina Recreation Commission, Education Building Annex, 
at Raleigh. 

MERRILL ROGERS 
Committee on Aging 

U. S. Department of Health, 
Education, and Welfare 


BUILDINGS FOR THE AGING, a symposium re- 
printed from Architectural Record, May, 1956. Pages 
196-226, preceded by an article by Lewis Mumford. 
Available from the National Committee on the Aging, 
345 East 46 Street, New York 17, New York. 


The article by Lewis Mumford is clear identification 
of the three phases of later maturity,—middle-age, 
senescence, and physiologic deterioration, together with 
suggestions, particularly in the housing field, for mak- 
ing these phases of life more meaningful and healthy. 
The papers in the symposium include a description of 
current housing trends for older people by Mrs. Geneva 
Mathiasen, statements from the point of view of medi- 
cal care and personal well-being by Dr. Frederic Ze- 
man and Miss Ollie A. Randall, respectively, a discus- 
sion of desirable architectural and community features 
by Professor Walter K. Vivrett, and an article on plan- 
ning nursing homes written by the Public Health Ser- 
vice, Department of Health, Education, and Welfare. 
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The pages are richly illustrated with architects’ 
sketches and photographs of new and projected build- 
ings for housing people who are in Mumford’s second 
and third stages (senescence and physiologic deteriora- 
tion) of the later years. Emphasis focuses therefore, on 
housing for those who require protected or custodial 
living. 

CLARK TIBBITTS, Chairman 
Committee on Aging 

U. S. Department of Health, Education, 
and Welfare 


BOOKS RECEIVED 


Books received since July 1 are acknowledged in the 
following list. 


A Manual of Organization—Clubs for Senior Citizens, 
available from the North Carolina Recreation Com- 
mission, Education Building Annex, Raleigh, 1956, 
31 pages, paper bound (reviewed in this issue, page 
425). 


Buildings for the Aging, a symposium reprinted from 
the Architectural Record, May, 1956, pages 196-226, 
preceded by an article by Lewis Mumford. Available 
from the National Committee on the Aging, 345 
East 46 Street, New York 17 (reviewed in this issue, 
page 425). 


Better Human Relations —The Challenge of Social 
Work, by Lucy Freeman. Public Affairs Pamphet No. 


BOOK REVIEW 


97A, May, 1956. Public Affairs Committee, 222 Fay 
38 Street, New York 16, 28 pages, paper bound. 


Dynamics of Aging, by Ethel Sabin Smith. W. W. 
Norton & Co., Inc., New York, 1956, 191 pages, $2. 
(reviewed in this issue, page 425). 


Fun for Older Adults, by Virginia Stafford and Lary 
Eisenberg. Parthenon Press, Nashville, Tennessee, 
1956, 112 pages, paper bound. 


Learn to Earn, A Guide to Job Training Courses fo 
Mature Women in the Metropolitan Area, Washing. 
ton, D. C., 2nd edition, 1956, 44 pages, multilithed, 
Available from the Burdick Vocation High School, 
1300 Allison Street, N.W., Washington 11, D. C, 
10 cents. 


Recreation for the Aging in North Carolina (general 
report). Available from the Institute for Research in 
Social Science, Box 1139, University of North Caro- 
lina, Chapel Hill, 1956, 217 pages, paper bound 
(reviewed in this issue, page 425). 


Recreation for Later Maturity (a brochure). Available 
from the North Carolina Recreation Commission, 
Education Building Annex, Raleigh, 1956, 23 pages, 
paper bound (reviewed in this issue, page 425). 


Selected Papers of Joseph W. Mountin, M.D., by the 
Joseph W. Mountin Memorial Committee, 1956. 356 
pages. Available through the American Public Health 
Association, 1790 Broadway, New York, $5.00. 














e, 222 Fay 


yund, 


h W.W 
pages, $2.9 


and Larry 
Tennessee, 


Courses for 
» Washing. 
multilithed, 
igh School, 
1, bog 


1a (general 
Research in 
forth Caro- 
iper bound 


, Available 
ommission, 
, 23 pages, 
e 425), 


D., by the 
. 1956. 356 
blic Health 
5.00. 








JOURNAL OF GERONTOLOGY 


VotumE 11, NuMBER 4 


Ocroser, 1956 


Section C 





Organization Section 
Index to Current Periodical Literature 
Author Index to Current Periodical Literature 
Index to Volume 10 


























VotuMmE 11, Section C October, 1956 Numserr 4} 





ORGANIZATION SECTION 


Gerontological Society, Inc. Council for 1956 


President William B. Kountz (St. Louis) Past President Ollie Randall (New York) 
President-elect Robert J. Havighurst (Chicago) Treasurer John Esben Kirk (St. Louis) 
Secretary Nathan W. Shock (Baltimore) 


Program of the Ninth Annual Scientific Meeting of the 
Gerontological Society, Inc. 


November 8, 9, 10, 1956 
HOTEL HAMILTON 
Chicago, Illinois 


E. J. Srrecurrz, General Program Chairman 
E. B. Bay, Local Arrangements Committee Chairman 
J. A. Hamitton, Section on Biological Sciences 
A. A. Hetisaum, Section on Clinical Medicine 
J. E. Brrren, Section on Psychological and Social Sciences 
Oru A. RanpDALL, Section on Social Work and Administration 


WEDNESDAY, NOVEMBER 7 


Meeting of the Council of the Gerontological Society, Inc. 


5:00-7:00 p.m., Dinner—Chicago Room 
7:00-10:00 p.m., Council Meeting—Madison Room 


THURSDAY, NOVEMBER 8 
8:30-9:30 a.m., Registration—Tenth Floor Foyer 
Morning Session, 10:00-12:00 noon—Mirror Room 
General Session: Panel on Progress in Gerontology 
Chairman: E. B. Bay, Professor of Medicine, University of Chicago 
Opening Remarks and Progress in Clinical Geriatric Medicine 
BRECKINRIDGE, ExizaBETH—(Illinois Public Aid Commission, Chicago). 


Work and Administration. 


Waxeruin, G. E.—(Professor and Head, Department of Physiology, College of Medicine, Uni- 
versity of Illinois, Chicago). Progress in the Biological Sciences. 


HatsteaD, W. C.—(Professor of Medical Psychology, University of Chicago). Progress in the 
Psychological and Social Sciences. 


Progress in Social 


12:15-1:30 p.m., Separate Luncheon Meetings for each Professional Section and the 
General Member Section of the Society 


($3.00 per plate. Tickets to be obtained on registration. Location of luncheon meetings will 
be posted at Registration Desk.) 
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Afternoon Sessions, 2:00-4:30 p.m.—Simultaneous Section Meetings 


Section on Biological Sciences—Aviation Room 

Chairman: J. A. Hamutton, Stanford University School of Medicine, San Francisco 

Grap, B., Witansxy, D. L., and Horrman, M. M.—(Gerontologic Unit, Allan Memorial Insti- 
tute of Psychiatry, McGill University, and the McGill University Clinic, Royal Victoria 
Hospital, Montreal). Changes in Thyroid Function During Aging. 

Knisety, M. H.—(Department of Anatomy, Medical College of South Carolina, Charleston). 
A Practical Working Hypothesis About Some (Not All) Geriatric Processes. 

Casarett, G. W.—(Department of Radiation Biology, University of Rochester School of Medi- 
cine and Dentistry, Rochester, New York). Acceleration of Aging by Ionizing Radiation. 

Rupzinska, Maria A.—(Rockefeller Institute for Medical Research, New York). Changes in 
the Structure of the Cytoplasm in Old Organisms of Tokophrya infusionum as Revealed 
by Electron Microscopy. 

Witcox, H. H. —(Department of Anatomy, University of Tennessee Medical Units,- Memphis). 
A Quantitative Study of the Purkinje Cells in Guinea Pigs. 

Rocers, J. B., and Swicart, R. H. —(Department of Anatomy, University of Louisville School 
of Medicine). Age Changes in the Vision of Guinea Pigs. 

Garsus, J., and Srreicner, E.—(Section on Aging, National Institute of Mental Health, 
Bethesda). The Effect of Age and Sex on the Duration of Steroid Anesthesia in the Rat. 


Anprew, W.—(Wake Forest College, Bowman Gray School of Medicine, Winston-Salem, 
North Carolina). Mesenchymal Cell Aggregations in Various Organs in Old Age. 


Tonna, E. A—(Department of Biology, Graduate School of Arts and Science, New York Uni- 
versity, and Hospital for Special Surgery). Respiratory Enzyme Variations in the Aging 
Periosteum. 


Section on Clinical Medicine—Green Room 
Chairman: J. T. FREEMAN, Women’s Medical College, Philadelphia 


Cuewninc, J. B.—(William S. Merrell Co. Cincinnati). Problems of the Mind in Later Life: 
A Film Report. 

Seecers, W., McGavacx, T. H., and Erx, V.—(New York Medical College, Metropolitan Re- 
search Center Unit, New York). The Influence of Oral Insulin Substitutes (the Sulfonyl 
Ureas) on Thyroid Function of Older People as Measured by I'*? Uptake. 

Wotrr, J. R., and Ganzer, H.—(Cancer Prevention Center, Chicago). The Detection of 
Uterine Cancer in Women After Sixty. 

Grrman, L., Kamuortz, T., and Levine, J.—(Brooklyn Hebrew Home and Hospital for the 
Aged, Brooklyn). Osteoporosis in the Aged: Radiographic Survey and Biochemical Cor- 
relations. 

Srecers, W., Haar, H., Krawzorr, Maria, Enzincer, J., and McGavacx, T. H.—(New York 
Medical College, Metropolitan Research Center Unit, New York). The Treatment of 
Older People with an Estrogen-Androgen-Thyroid Mixture. 

Samuets, S. S.—(New York City). Management of Peripheral Arterial Disease in the Aged. 


Jacopson, A.—(Asbury Park, New Jersey). The Use of Ritalin in Treating Depressions of 
the Aged. 
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Section on Psychological and Social Sciences—Flemish Room 


Chairman: J. Borwinicx, National Institute of Mental Health, Bethesda 
Discussant: R. W. KLEEMEIER, Moosehaven Research Laboratory, Orange Park, Florida 
Sueps, J.—(New York City). Psychopathologic Investigation of the Senile Psychosis. 


THALER, MarcarET—( Walter Reed Army Institute of Research, Washington, D.C.). Rorschach 
Patterns of Normal and Senile Aged Persons Contrasted with Young Groups and In- 
terpreted Within Three Personality Theories. 


Scualr, K. W.—(University of Washington, Seattle). Behavioral Rigidity as a Central Con- 
cept in the Analysis of Age Changes in Adult Behavior. 


Rerran, R. M.—(Department of Surgery, Indiana University Medical Center, Indianapolis). 
The Relationship of the Halstead Impairment Index and the Wechsler-Bellevue Total 
Weighted Score to Chronologic Age. 


Weiss, A. D.—(Section on Aging, National Institute of Mental Health, Bethesda). The Re- 
lation of A-Wave Latency of the Electroretinogram to Human Aging. 


Osrist, W. D., and Henry, C. E.—(Institute of Living, Hartford, Connecticut). Progress of 
Aged Psychiatric Patients in Relation to Diagnosis and EEG Findings. 


Borwinick, J., Brrren, J. E., and Jerome, E. A.—(Section on Aging, National Institute of 
Mental Health, Bethesda). The Use of Light Aversion Motivation in Studies of Aging 
in Rats. 


Section on Social Work and Administration—Chicago Room 


Chairman: EwizaABETH BRECKINRIDGE, Supervisor of Services for Aging, Illinois Public Aid 
Commission, Chicago 


Panel: Senile Patients and Their Care 


GrinkER, R.—(Psychiatric-Psychosomatic Institute, Michael Reese Hospital, Chicago). Who 
Are Senile Patients? 


Kerner, O.—(Judge, Chicago). What Should Be Done? The Role of the Court. 


SHINDELL, S.—(Medical Director, Connecticut Commission on the Care and Treatment of 


the Chronically Ill, Aged, and Infirm). Who Should Do It? The Role of the Hospital 
and Community Resources. 


4:30-5:30 p.m., Meeting of the Council ‘of the Gerontological Society, Inc.— 
Madison Room 


Evening Session, 8:00 p.m., Illustrated Lecture: Aging in the Atomic Age— 
Mirror Room 


Chairman: W. B. Kountz, President, Gerontological Society, Inc. 
Address: A. F. Ast, Chief, Radioisotope Section, Veterans 
Administration Center, Martinsburg, West Virginia 
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FRIDAY, NOVEMBER 9 
8:30-9:30 a.m., Business Meeting of the Gerontological Society, Inc.—Mirror Room 


Morning Session, 9:30 a. m.-12:00 noon—Simultaneous Section Meetings | 


Section on Biological Sciences—Aviation Room 
Chairman: J. B. Rocrrs, University of Louisville School of Medicine 


ArrscuuL, R.—(University of Saskatchewan, Saskatoon). The Role of Endothelium in the 
Initiation of Arteriosclerosis. 
Sone, H., and Marmorston, Jesstre—(Institute for Medical Research, Cedars of Lebaron 
Hospital, and the University of Southern California, Departments of Biochemistry 4nd 
Medicine, Los Angeles). Reversibility of the Cortisone-Induced Decrease in the Haxo- 
samine-Collagen Ratio of Connective Tissue. 
RocxstrEIn, M.—(College of Medicine, New York University—Bellevue Medical Center, New 
York). Longevity of Male and Female House Flies. 
Gerry, R., Bowne, J. G., Lovett, J. E.. and Wurrerorp, R. D.—(Department of Veterinary 
Anatomy, Iowa State College, Ames). Age Changes on the Common Integument jnd 
Sense Organs of the Dog. 
Wernsacu, E. C., and Garsus, J.—(Laboratory of Tropical Diseases, National Institute of 
Allergy and Infectious Diseases, and the Section on Aging, National Institute of Mental 
Health, Bethesda). Age and Oxidative Phosphorylation in Rat Liver and Brain. 

Simms, H. S., and Berc, B. N.—(Department of Pathology, College of Physicians and Sur- 
geons, Columbia University, New York). Longevity in the Rat as Determined by the Rate 
of Accumulation of Contributory Lesions. 

Katiman, F. J., Kraper, M. M., Jarvix, L. F., and Farex, A.—(Department of Medical Ge- 
netics, New York State Psychiatric Institute, Columbia University, New York). Longitu- 
dinal Trends in a Senescent Twin Population. 

Yiencst, M. J., Barrows, C. H., Jr., and SHocx, N. W.—(Gerontology Branch, National Heart 
Institute, Bethesda, and the Baltimore City Hospitals, Baltimore). Age Changes in the 
Chemical Composition of Muscle and Liver in the Rat. 

BanFiELD, W. G.—(National Cancer Institute, Bethesda). Age Changes in the Collagen of 
Human Achilles Tendon, Skin, and Dura. 

Kirk, J. E., and Sorensen, L. B.—(Division of Gerontology, Washington University School 
of Medicine, St. Louis). The Aldolase Activity of Aortic and Pulmonary Artery Tissue 
in Individuals of Various Ages. 





Section on Clinical Medicine 
Clinic at Passavant Memorial Hosiptal 


Clinic Presented by C. C. Maher of Northwestern University School of Medicine and Passavant 
Memorial Hospital 


Section on Psychological and Social Sciences—Flemish Room 


Symposium: Assessment of Mental Health in the Elderly 
Chairman: E. Busse, Professor and Chairman, Department of Psychiatry, 
Duke University 
Barnes, R. H.—(Assistant Professor, Department of Psychiatry, Duke University School of 
Medicine, Durham, North Carolina). Psychiatric Assessment. 
Conen, L. D.—(Associate Professor of Medical Psychology, Duke University School of Medi- 
cine, Durham, North Carolina). Psychologic Assessment. 
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LaBarrE, W.—(Professor of Anthropology, Duke University School of Medicine, Durham, 
North Carolina). Social Assessment. 


StrverMAN, A. J.—(Chief, Stress and Fatigue Division, Aero-Medical Laboratory, U.S.A.F. 
Dayton, Ohio, on leave of absence from Duke University). Physiologic Assessment, 


THALER, Marcaret—(Research Psychologist, Walter Reed Army Institute of Research, Wash- 
ington, D.C.). Discussant. 


Section on Social Work and Administration—Chicago Room 


Chairman: Geneva Maruuasen, Secretary, National Committee on the Aging, 
National Social Welfare Assembly, New York 


Panel: Adult Boarding Homes and Their Place in Community Resources for Older 
People 


Snyper, Mrs. R.—(Department of Welfare, New York). The Adult Boarding Home in a City 
Welfare Program. 


PEMBERTON, ANNIE May—(Supervisor, Services to the Aged, North Carolina State Department 
of Public Welfare, Raleigh). North Carolina’s Experience in Home Placement of 
Former State Hospital Patients. 


CrutcHer, Hester—(Director of Social Work, New York State Department of Mental Hygiene, 
Albany). A Post-Hospital Family Care Program for Older Adults. 


2:00-5:00 p.m., General Session—Mirror Room 


Symposium: Education for Maturity 


Moderator: E. J. Strecurrz, Chairman of the Program Committee, 
Washington, D. C. 


Panel: 


Suretps, T. J., Very Rev. Fr., S.J.—(Jesuit High School, Dallas, formerly President, Loyola 
University, New Orleans). 


Mapar, Orca—(Director, Recreation Department, United Automobile Workers, Detroit). 
TERHUNE, W. B.—(Director, Silver Hill Foundation, New Canaan, Connecticut). 


Havicuurst, R. J.—Professor of Education, University of Chicago; President-Elect, Gerontolog- 
ical Society, Inc.). 


6:00 p. m., Cocktails—Grand Ballroom Foyer 


7:15 p. m., Annual Dinner—Grand Ballroom 
($5.00 per Plate. Tickets at Registration Desk) 


Master of Ceremonies: A. I. Lansinc, Professor of Anatomy, University of Pittsburgh School of 
Medicine 


Gerontology Comes of Age—W. B. Kounrz, President, Gerontological Society, Inc. 


An American Doctor’s View of Soviet Medicince—P. W. Scuarer, Director, Television 
Division, Walter Reed Army Medical Center, Washington, D. C. 
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ORGANIZATION SECTION 433 
SATURDAY, NOVEMBER 10 


Morning Sessions, 9:30 a.m.-12:00 noon—Simultaneous Section Meetings 


Section on Biological Sciences—Aviation Room 


Chairman: H. S. Simos, College of Physicians and Surgeons, 
Columbia University 

SopERWALL, A. L., Kent, H. A., and TursyFitt, C. L.—(University of Oregon, Eugene). Re- 
cent Findings in Gerontological Studies of the Golden Hamster (Mesocricetus auratus, 
Waterhouse). 

Srronc, L. C.—(Biological Station, Roswell Park Memorial Institute, Springville, New York). 
Biologic Characteristics of the Aging Process Affecting Litter Spacings in Mice. 

Sritt, J. W.—(Department of Physiology, George Washington University School of Medicine, 
Washington, D. C.). Comparison of Blood Viscosity Changes in Old and Young Rats. 


ScuraER, H., Scuraer, R., and GersHon-CoHEN, J.—(Department of Radiology, Albert Ein- 
stein Medical Center, Northern Division, Philadelphia). Urinary Dehydroepiandroster- 
one (DHA) and 17-Ketosteroid (17-ks) Excretion in the Aged and Its Relation to Bone 
Density. 

GreenBLatt, I. J.—(Messinger Research Laboratory, Beth-E] Hospital, Brooklyn). Alteration 
in Human Blood Serum Lipids with Intravenously Injected Lipid Mobilization Factor. 


Lunp, L. C., and Epwarps, R. A.—( Western State Hospital, Hopkinsville, Kentucky). Cerebral 
Arteriosclerosis in Comparison with Senile Brain Disease in the Aging Process. 

Bean, W. B.—(Department of Internal Medicine, State University of Iowa, lowa City). Bio- 
logic Aspects (of Blood Vessels) of the Skin in Relation to Aging. 

ConsTANTINIDES, P., and SAUNDERS, P.—Department of Anatomy, University of British Colum- 
bia Medical School, Vancouver). Atherostatic and Lipophage-Stimulating Effects of 
Manuronate. 

Fanp, I., and Gorvon, A. S.—(Department of Biology, Graduate School of Arts and Science, 
New York University, and the Creedmoor Institute for Psychologic Studies, New York). 
A Quantitative Study of the Bone Marrow in the Guinea Pig Throughout Life. 


Gotpsioom, A. A., Erser, H. B., and Danisuersky, I.—(New York Medical College—Metro- 
politan Medical Center, Bird S. Coler Hospital Division, New York). Newer Clinical and 
Laboratory Studies in the Aged. XIV. Changing Lipoprotein Patterns in the Aged. 

Ber, B. N., and Harmison, C. R.—(Department of Pathology, College of Physicians and Sur- 
geons, Columbia University, New York). Skeletal Growth and Body Weight in Aging 
Rats. 

Section on Clinical Medicine—Green Room 


Symposium 
Moderator: T. T. McGavacx, New York Medical College, New York 
Apams, W.—(University of Chicago). Cardiovascular Conditions in the Elderly Patient. 
Freeman, J. T.—(Women’s Medical College, Philadelphia). Mental Health and the Aging 
Patient. 
Ketty, K. H—(City of Hope Medical Center, Duarte, California) —The Terminal Care of the 
Cancer Patient. 


Isumart, W. K.—(University of Oklahoma School of Medicine and Bone and Joint Hospital, 
Oklahoma City). Arthritis in the Elderly. 
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Section on Psychological and Social Sciences—Flemish Room 


Chairman: Witma Donanue, University of Michigan 
Discussant: E. Burcess, University of Chicago 


SaLamonE, A.—(Adult Education Center, St. Louis University, St. Louis). The Older Worker 


, ‘ The 

in Business and Industry. At 

Mack, Marcery J.—(Mental Health Consultant, Chicago Regional Office, DHEW-PHS). A Pilot R. 
Study in the Comparison of the Morale of Older and Younger Employees. 

of va 

Reats, W. H.—(Washington University, St. Louis). Adult Education for the Aging—Its their 
Limitations. mic ¢ 

mito: 

Wiis, R. H. and Lors, M. B.—(National Institute of Mental Health, Bethesda, and the will 
Committee on Human Development, University of Chicago). The Adult’s Social Life > 

Space and Successful Aging: Some Suggestions for a Conceptual Framework. page 
Wesser, I. L.—(Institute of Gerontology, University of Florida, Gainesville). Morbidity of _ 
Older People in Relation to Social-Class Position. well 
Havicuurst, R. J.—(Committee on Human Development, University of Chicago), Patterns of pan 
Social-Role Performance in Relation to Aging. to be 

+ , — , he in 0 

Avprince, G. J.—(Michigan State University, East Lansing). Informal Social Relationships in a ay 
Retirement Community. abili 

cien 

Peterson, W. A., and Neucarren, Bernice L.—(Community Studies, Inc., Kansas City, Mis- a pa 
souri, and Committee on Human Development, University of Chicago). Sex and Social ditic 

Class Perspectives on the Stages of Adulthood. erab 


tisst 
NeucarteN, Bernice L., and Gutmann, D. L.—(Committee on Human Development, Uni- or ¢ 


versity of Chicago). A Study of Age Changes in Adult Sex Roles. 


Me 
i 
Section on Social Work and Administration—Chicago Room V 
S 
Chairman: J. Kaplan, Hennepin County Welfare Department, Minneapolis A 
cell 
Panel: Planning Education and Recreation Programs for Older Adults ws 
Rabe, Henrierra—(Supervisor, Education for the Aging, New York State Bureau of Adult Edu- ro 
cation, Albany). Planning in a State Education Department. att 
ing 
Hitt, Rura—(Director of Community Organization for Aging, Stephenson County, Illinois sea 
Public Aid Commission, Freeport). Planning in a Public Assistance Agency. du 
in 
Borp, W. H.—(Senior Citizens Steering Committee of the Long Beach Community Welfare an 
Council, Long Beach, California). Planning in a Welfare Council. A 
a 
Read by Title: tis 
Beattie, W. M., Jr.—(Director, Community Services to the Aging, Community Welfare Council, = 
Madison). An Analysis of the Relations of Aging to Medical, Social, and Economic tis 
Characteristics of Patients as a Basis for an Action Program in Meeting the Health 
Needs of an Aging Population. Ay 
12:00 noon—Adjournment 
ac 
in 
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Abstracts of Papers 


SECTION ON BIOLOGICAL SCIENCES 


The Role of Endothelium in the Initiation of 
Arteriosclerosis. 


R. Atrscuun, University of Saskatchewan, Saskatoon. 


An important but neglected factor in the pathogenesis 
of various diseases is the perennial nature of tissues or 
their normal renewal (“moulting”) whether it be rhyth- 
mic or irregular. In established vessels, there occurs no 
mitosis of endothelium, If cell renewal does occur, it 
will be by direct (amitotic) cell division. This may 
agree with Peter's law, according to which active cells 
do not divide by mitosis. Following amitosis, the daugh- 
ter cells thus formed cannot possess all the chromosomal 
material necessary for their proper function, A func- 
tional insufficiency, e.g., changes in permeability, may 
well be the sequela. If, on the other hand, endothelium 
in established vessels be a perennial tissue, its resistance 
against trauma, mechanical or other, may be expected 
to be high. Observations by others and tests carried out 
in our laboratory indicate, however, that endothelium 
is very vulnerable to mechanical injury. This yulner- 
ability, together with the postulated functional insuffi- 
ciency as a sequela to amitosis, deserves consideration as 
a pathogenic factor in arteriosclerosis. Some similar con- 
ditions may be seen in the insufficient or lacking regen- 
erability of mature striated muscle which is a perennial 
tissue and in which nuclear division is either wanting 
or occurs by direct (amitotic) fission. 


Mesenchymal Cell Aggregations in Various Organs 


in Old Age. 


W. Anprew, Wake Forest College, Bowman Gray 
School of Medicine, Winston-Salem, North Carolina. 


Aggregations of cells, chiefly lymphocytes and plasma 
cells, are seen in many organs in the mouse, rat, and 
man in old age. Organs studied include the liver, sali- 
vary glands, and kidneys. The aggregations are usually 
in the neighborhood of blood vessels or ducts. Their 
exact distribution in the various organs is discussed. An 
attempt is made to ascertain how stable such cell group- 
ings are by a quantitative analysis of cell types and a 
search for mitotic figures or other evidences of repro- 
duction of cells at the site. In some places, particularly 
in the liver, an antagonism between these aggregations 
and the epithelial cells occurs, as evidenced by loss of 
epithelial cells where the colony of mesenchymal cells 
has expanded beyond the confines of the connective 
tissue. The possibility is suggested of a relationship be- 
tween these aggregations of “ectopic” mesenchymal 
tissue and the general changes which occur in lymphoid 
tissue in senility. 


Age Changes in the Collagen of Human Achilles 
Tendon, Skin, and Dura. 


W. G. Banrtecp, National Cancer Institute, Bethesda. 


Collagen subjected to 1:1000 dilution of glacial acetic 
acid reacts differently depending upon the age of the 
individual and the site from which it is obtained. Be- 


low one year of age collagen from Achilles tendon, skin, 
and dura is generally more highly soluble in 1:1000 
dilution of acetic acid than collagen from older individ- 
uals, Above one year of age the solubility decreases 
markedly but variably depending upon the site from 
which the collagen is obtained. Although the structure 
of skin prevents it from being used for acid-swelling 
studies, Achilles tendon is suitable. When the acid- 
swelling capacities of Achilles tendon is measured it is 
found to increase to the approximate age of 26 after 
which there is a decrease in the swelling capacity to 
about 60 years of age. Tendons from individuals older 
than 60 years have virtually no swelling in a 1:1000 
dilution of acetic acid. There will be a discussion of the 
possible significance of these observations. 


Biologic Aspects (of Blood Vessels) of the Skin 
in Relation to Aging. 


W. B. Bean, Department of Internal Medicine, State 
University of Iowa, University Hospitals, Iowa City. 


A series of observations on the natural history of 
certain vascular lesions of the skin demonstrated a secu- 
lar trend with increase in frequency of occurrence, 
in number of individual lesions, and in size of various 
lesions with increasing age. ‘These changes in visible 
vessels in the skin chiefly affect those on the venous 
side of the capillaries, but also involve the capillaries 
themselves. They consist of dilation, overgrowth, and 
enlargement of veins with telangiectatic alterations. 
The arterial spider of the skin and angiomatous or pro- 
liferative change may occur as a birth mark and may 
also appear as a proliferative vascular alteration in pa- 
tients with cirrhosis of the liver in relapse; and in nor- 
mal women during pregnancy. 

The vascular alterations in Osler’s disease, a genetic 
weakness of the vascular structure, have recently been 
demonstrated to be in a dynamic state with a slow 
appearance of new lesions and disappearance of old 
ones. The biologic implications of such observations 
will be discussed. 


Skeletal Growth and Body Weight in Aging Rats. 


B. N. Berc anp C. R. Harmison, Department of 
Pathology, College of Physicians and Surgeons, Co- 
lumbia University, New York. 


Growth in Sprague-Dawley rats of both sexes was 
studied in terms of tibia length and body weight from 
weaning at 28 days to 1200 days of age. 

The tibia grew rapidly up to 175 days of age and 
then continued to increase in length by small but 
statistically significant increments until about 700 days. 
In older animals the size of the tibia decreased slightly. 
Even in the oldest rats the proximal epiphysis remained 
ununited. 

Body weight increased continuously by diminishing 
increments until 525 days in males and until 770 days 
in females. Up to these ages a plot of the log of body 
weight against a log reciprocal time was a straight line, 
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with a steeper slope for males than for females. Peak 
weights were followed by a drop when disease set in. 
Throughout the life span the incidence and severity of 
disease were greater in males than in females of the 
same age. Maximal body weight and tibia length were 
attained simultaneously in females, while in males tibia 
growth continued for approximately 140 days after peak 
weight. 

Since tibia growth ceased at about the time that dis- 
ease appeared, but the proximal epiphysis did not close, 
the full potential of skeletal growth in the aging rat 
could be determined only in the absence of disease. 


Acceleration of Aging by Ionizing Radiation. 


G. W. Casaretr, Department of Radiation Biology, 
University of Rochester School of Medicine and 
Dentistry, Rochester, New York. 


Animals irradiated total-body and escaping death in- 
itially recover clinically but subsequently tend to die 
prematurely. They seem generally and histopatholog- 
ically to have aged prematurely. Some data indicate that 
at their respective median death times, populations of 
animals irradiated total-body have about the same in- 
cidence of the same diseases as do control animals, sug- 
gesting that irradiation produces primarily the syn- 
drome of premature aging, with related disease, rather 
than induces directly all of the diseases of advanced 
age. In comparison, premature death from partial-body 
irradiation or irradiation from internal radioactive ma- 
terials concentrating differentially in various tissues of 
the body may be due more often to specific disease in- 
duced directly. However, even in such cases if many 
organs and tissues of the body are irradiated substan- 
tially, the rate of the generalized, diffuse deterioration 
(aging) observed histopathologically seems accelerated. 

The purpose of this paper is to define in histopatho- 
logic terms the phenomenon of acceleration of aging by 
irradiation and to present data obtained largely in a 
long-term histopathologic and hematologic study of the 
sequence of changes occurring in the organs of rats re- 
ceiving single intravenous doses of polonium. Polonium 
is an element which emits alpha particles and which, 
in the amounts given, is negligible with respect to chem- 
ical quantity and toxicity. Accelerated aging was most 
prominent in blood and hemopoietic tissues (bone mar- 
row, lymph nodes, spleen), thymus, testis, blood vessels, 
bone growth centers, and connective tissues. The in- 
fluence on aging processes of the nephrosclerosis in- 
duced at certain dose levels will be discussed. 

This paper is based on work performed under contract with the 


United States Atomic Energy Commission at the University of 
Rochester Atomic Energy Project, Rochester, New York. 


Atherostatic and Lipophage-Stimulating Effects of 
Manuronate. 
P. CONSTANTINIDES AND P. SAUNDERS, Department of 
Anatomy, University of British Columbia Medical 
School, Vancouver. 


Injections of Manuronate (Wyeth), a synthetic hep- 
arin-like anticoagulant, were started in rabbits some 
time after the development of atherosclerosis and were 
carried on in the presence of continued cholesterol 
feeding. 

Manuronate suppressed the lipemia, reduced the 
hypercholesteremia, and inhibited the progress of athero- 
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sclerosis. In addition, this compound greatly increased 
the uptake of lipids by the spleen and caused the ap- 
pearance of foam cells in renal glomeruli. 

Given without concomitant cholesterol feeding, manu- 
ronate failed to mobilize lipids into the spleen and did 
not produce any glomerular foam cells. 

Thus some effects of manuronate simulated those of 
sulfated alginic acid, a closely related (but non-anti- 
coagulant) sulfated polysaccharide. 


Supported by a grant of the American Life Insurance Company. 


A Quantitative Study of the Bone Marrow in the 
Quinea Pig Throughout Life. 


I. Fann, and A. S. Gorpvon, Department of Biology, 
Graduate School of Arts and Science, New York 
University, and the Creedmoor Institute for Psy- 
chologic Studies, New York. 


The femoral bone marrow was examined in a series 
of 104 guinea pigs of both sexes ranging from 1 to 1820 
days of age. A quantitative method of bone marrow 
analysis was employed whereby the absolute numbers 
of the different cellular types could be determined for 
the whole marrow mass. The method consisted in 
weighing femurs before and after demedullation fol- 
lowed by suitable dilution, suspension, staining, and 
chamber counting of the marrow elements. Peripheral 
blood cell measurements were taken from eardiac blood. 
Histologic sections of contralateral femurs were exam- 
ined for the over-all cellular relations. 

When the cellular composition of the femoral mar- 
row was considered as a function of age, it was found 
that in the first weeks of life the marrow was character- 
ized by elevated “blastic” numbers, higher lymphocytic, 
and nucleated erythrocytic counts associated with low- 
ered granulocytic concentrations. During maturity, the 
numbers of “blastic,” lymphocytic, and erythrocytic ele- 
ments remained relatively constant. This was followed 
by a significant decline in the absolute numbers of these 
cells in the postmature and senile animals. On the 
other hand, granulocytic numbers were found to rise 
continually throughout old age. The M-E ratios mir- 
rored this developing granulocytic dominance over the 
erythoid elements in the aged subjects. z 

Histologic analysis of the bone marrow revealed a 
condition of progressive fatty replacement of hemo- 
poietic foci commencing in early maturity and reaching 
a peak in late senescence. 





The Effect of Age and Sex on the Duration of 
Steroid Anesthesia in the Rat. 


J. Garspus AND E. SrreicHer, Section on Aging, Na- 
tional Institute of Mental Health, Bethesda. 


Physiologic changes with age in the intact animal 
can be studied by measuring a response to a drug. Pre- 
vious work has shown that age and sex significantly 
alter the duration of hexobarbital anesthesia in the rat. 
Because of the known involvement of sex hormones in 
the detoxification of hexobarbital these differences can 
be ascribed to age changes in sex hormone levels. It is 
also known that certain steroids are anesthetics. Con- 
sequently the effect of age and sex on the duration of 
steroid anesthesia in the rat has been studied. 

The anesthetic hydroxydione (Viadril), a water sol- 
uble steroid, was administered at a dose of 62.5 mg./Kg. 
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to unfasted Sprague-Dawley rats ranging in age from 
1 to 34 months. The induction time to the loss of the 
righting reflex and the sleeping time until the return 
of that reflex were measured. In other experiments, 
SKF 525A, 15 mg./Kg., and chlorpromazine, 15 mg./Kg., 
both shown to potentiate hexobarbital anesthesia, were 
administered 40 minutes prior to the injection of the 
hydroxydione. 

No significant sex differences at any age were found. 
Induction time was shorter for the one month animals 
when compared to older animals. No induction or 
sleeping time differences were found between the oldest 
group (28-34 months) and mature animals (6-13 
months). Chlorpromazine served to shorten induction 
time and both chlorpromazine and SKF 525A prolonged 
the duration of anesthesia. These as well as other rela- 
tions will be discussed in the light of known mecha- 
nisms of drug action. 

t and 


Age Changes in the C Integ 


Sense Organs of the Dog. 

R. Gerry, J. G. Bowne, J. E. Lovett, anp R. D. 
Wuirerorp, Department of Veterinary Anatomy, 
Iowa State College, Ames. 





Studies have been in progress in the Department of 
Anatomy, Division of Veterinary Medicine, at Iowa 
State College for the past 3 years on age changes in the 
common integument and sense organs of the dog. 

Skin samples from 12 different areas from 13 normal 
dogs ranging in age from birth to 28 weeks were studied 
microscopically. A total of 140 skin areas were studied. 
Observations have been made on the morphology, loca- 
tion of glycogen, and distribution of alkaline phos- 
phatase in normal canine skin at various ages. In addi- 
tion, the developmental increase in the thickness of the 
epidermis of the skin of the dog from birth to maturity 
was studied. The hair follicles were observed to develop 
from a simple form at birth to a compound form at 
28 weeks of age. At the time of birth it was observed 
that the sudoriparous and sebaceous glands were well 
developed and functional. 

The tongues of 31 dogs were studied in order to deter- 
mine age changes of the lingual papillae. A pattern was 
established for the structure and distribution of the 
lingual papillae of the dog. 

The eyes of 16 dogs were studied macroscopically and 
microscopically to determine the structure of the mature 
eye, and to describe the growth changes that occurred 
from birth to 2 years of age. The results of this study 
indicate that the canine eye is structurally mature at 
6 to 8 weeks of age. At birth the eye had the form of a 
sphere: at the age of 6 weeks it had the form of an oblate 
spheroid, the form typical of the mammalian eye. The 
eye grew most rapidly the first 8 weeks of postnatal life 
and reached growth maturity at 28 weeks of age. Spe- 
cific details of structure that varied from the human 
eye will be discussed. 


Newer Clinical and Laboratory Studies in the 
Aged. XIV. Changing Lipoprotein Patterns in 
the Aged. 


A. A. GotpsLoom, H. B. Erper, ANp I. DANISHEFSKY, 
New York Medical College-Metropolitan Medical 
Center, Bird S. Coler Hospital Division, New York. 


Five years ago a study of 100 normal patients aged 
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80 to 100 years was undertaken at a chronic institution. 
At that time it was shown that the lipoprotein patterns 
obtained by analytic ultracentrifugal methods were com- 
parable to similar determinations in the 30 to 50 year 
age group. 

Of the remaining original patients still confined in 
the same institution, 22 patients were re-studied. The 
results showed that, with constant conditions prevailing 
over the past 3 years, 55 per cent of the patients had an 
increased atherogenic index (A. I.), 18 per cent showed 
decreased values, and 27 per cent remained the same, 
as compared with their original values. 

The average atherogenic index of this group 3 years 
ago was 56.8; the average now is 70.4. However, this 
average is still significantly below the values for the 50 
to 70 year group. These basic changing values have 
hitherto been unreported in the literature. 











NE witintoccecaornecanale 1953 1956 

Both Both 
Sf Components . Female Male Sexes ||Female Male Sexes 
Sf \peeeerine 306 339 323 409 359 384 
Sf 12-20. : 43 44 43 67 54 61 
2 Be una 51 51 105 109 107 
Sf 100-400 20.) 45 57 51 14 17 16 
Sf 12-400 | 136 152 144 185 188 187 








Atherogenic Index 54.4 59.1 56.8 3.4 66.8 70.4 








Aided by a Grant from the Sophie D. Cohen and William W. 
Cohen Foundation. 


Changes in Thyroid Function During Aging. 


B. Grav, D. L. Witansxy,* anp M. M. Horrman,* 
Gerontologic Unit, Allan Memorial Institute of 
Psychiatry, McGill University, and the McGill Uni- 
versity Clinic, Royal Victoria Hospital, Montreal. 


In old female rats the thyroid had larger follicles and 
the pituitary showed a greater degranulation of the 
eosinophils than in young animals, suggesting dimin- 
ished thyroid function in the aged. This was supported 
by the higher iodine content per unit thyroid weight of 
the older animal. 

The functional state of thyroid was investigated by 
the thyroidal [131 uptake and release (biologic decay) 
and found to be about 20 per cent less in the older ani- 
mals. Furthermore, thyroxine secretion rate was deter- 
mined by the minimal amount of thyroxine required 
(a) to antagonize goitrogenic action of thiouracil, and 
(b) to suppress maximally the release of thyroidal I*%1, 
This yielded values of 2.3-2.4 and 1.6-1.8 yg. of 1-thyrox- 
ine per (100 Gm. body weight)% in young and old rats, 
respectively. Despite this the older rats were not hypo- 
thyroid inasmuch as (a) there was no significant age 
difference in the plasma PBI, and (b) thyroidectomy 
decreased the basal oxygen consumption to the same 
extent in both age groups. The aged animals were not 
less responsive since an equivalent amount of thyroxine 
had a greater effect on the basal oxygen consumption of 
the aged rat. The toxic effects of large doses of thyrox- 
ine were more apparent in the old as seen by the 
greater fall in body weight and food intake of this 
group. The tentative conclusion from these findings 
was that the reduction of the thyroxine secretion rate in. 
the old animal was a homeostatic adjustment to dimin- 
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ished target tissue requirements or decreased inactiva- 
tion of circulating hormone. 
* Present address: Jewish General Hospital, Montreal, Canada. 
This work was the recipient of a Ciba Foundation’s Award in 1955, 


was su by a Federal-Provincial Mental Health Grant to 
the Gerontoiogic Unit of the Allan Memorial Institute. 


Alteration in Human Blood Serum Lipids with 
Intravenously Injected Lipid Mobilization Fac- 
tor. 

I. J. Greensiatt, Messinger Research Laboratory, 
Beth-El Hospital, Brooklyn. 


Seifter observed that a peptide-like substance isolated 
from the blood of horses was dialyzable and, when 
injected into fasted control animals, produced a lipemia 
with an increase in fatty acids and cholesterol (L.M.F.). 
The peptides were isolated following the injection of 
cortisone. 

We studied a group of 21 male and female hospital- 
ized subjects who were injected intravenously with 
L.M.F. obtained from Seifter (Lot No. WY 991) at 
levels ranging from 1 mg./Kg. to 60 mg./Kg. body 
weight. The human response to this lipemogenic sub- 
stance was slight, in that visible lipemia was observed 
in only 2 cases, in both instances at a just discernible 
level. 

The standard technique was to obtain a fasting blood 
sample and inject the L.M.F. preparation at a concen- 
tration of 30 mg./cc., and then draw blood samples at 
hourly intervals for 3 consecutive hours. Changes, be- 
yond the experimental variations, were observed in most 
classes of lipoproteins from S,- 0-400, consisting primar- 
ily of a lowering of most of the liproprotein fractions 
in this class. Cholesterols fluctuated, with a variable 
response. 

Toxic reactions, such as syncope, tachycardia, and 
mild hypotension were seen at the 40 and 60 mg./Kg. 
level. 

It is suggested the L.M.F. may be involved in the 
basic mechanisms of lipid transport, as measured by 
lipoprotein changes following i.v. injections. 


Longitudinal Trends in a Senescent Twin Popula- 
tion, 
F. J. Karrmann, M. M. Kvaser, L. F. JARviK, AND 
A. Farex, Department of Medical Genetics, New 
York State Psychiatric Institute, Columbia University, 
New York. 


In a New York State sample of over 2000 senescent 
twin pairs (over age 60), observations on general health 
status, intellectual performance, and survival have been 
recorded since 1946. Intra-pair similarities in the given 
areas have been found to be more pronounced in one- 
egg than in two-egg twins. 

In 1947, a battery of psychometric tests was admin- 
istered to 127 same-sexed twin pairs. The following 
tests were employed: Vocabulary, Digit Span, Digit 
Symbol, Similarities, Block Design, and Tapping. In 
1955, the same battery was readministered to those 79 
survivors of the original sample who were available for 
retest. The surviving sample consisted of 36 complete 
and 7 incomplete pairs. The mean intra-pair differ- 
ences were found to be consistently greater in two-egg 
than in one-egg pairs, thus indicating the demonstra- 
bility of genetic factors in intellectual performance until 
a far advanced age. 
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The mean decline score obtained in this test series 
was smaller than that observed in cross-sectional 
studies. According to twin data, intellectual decline in 
senescence follows a smooth, straight line without 
marked acceleration, and resembles the decline trends 
observed in physiologic investigations. 

Despite various methodologic difficulties encountered 
in longitudinal studies of this kind, the twin study 
method has proved to be an effective tool in investigat- 
ing complex problems of senescence. 


The Aldolase Activity of Aortic and Pulmonary 

Artery Tissue in Individuals of Various Ages, 

J. E. Kirx, ano L. B. Sgrensen, Division of Geron- 

tology, Washington University School of Medicine, 

Sit. Louis. 

Determinations were made of the aldolase activities 
of homogenates (intima-media preparations) of the 
thoracic aorta (N=101) and the pulmonary artery 
(N=84) derived from individuals ranging in age be- 
tween 3 weeks and 80 years. The measurements were 
performed by a modification of the procedure described 
by Lowry and associates (J. Biol. Chem., 207: 19, 
1954). For the aortic samples the following mean 
aldolase activities were observed, expressed as mg. fruc- 
tose-1,6-diphosphate split/Gm. wet tissue/hour: 0-9 
years, 17.8 mg.; 10-19 years, 11.3 mg.; 20-29 years, 16.9 
mg.; 30-39 years, 21.0 mg.; 40-49 years, 23.1 mg.; 50-59 
years, 21.4 mg.; 60-69 years, 26.0 mg.; and 70-80 years, 
21.2 mg. For the pulmonary artery samples the corre- 
sponding mean aldolase values found for the various 
decades were: 22.2, 17.6, 23.5, 25.9, 23.9, 22.0, 26.4, and 
25.0 mg. 

A statistical analysis showed that the mean aldolase 
value (16.1 mg.) observed for the aortic samples from 
the subjects aged 0-29 years was significantly lower than 
the mean value (22.2 mg.) recorded for the 30-80 year 
old individuals (t=3.02, p< 0.01). In the case of the 
pulmonary artery samples the difference between the 
mean aldolase value of 21.6 mg. found for the 0-29 
year old persons and the mean value of 23.0 mg. ob- 
served for the 30-80 year old subjects was not statis- 
tically significant (t—1.01). 

The investigation was supported by a grant (PHS-891) from the 


National Heart Institute of the National Institutes of Health, Public 
Health Service. 


A Practical Working Hypothesis about Some (Not 

All) Geriatric Processes. 

M. H. Knisety, Department of Anatomy, Medical 

College of South Carolina, Charleston. 

Multiple pluggings of small blood vessels in many 
parts of the body over many years are probable factors 
in aging. 

In strict health, erythrocytes are not agglutinated, 
pass in single file, or at most a double row, through 
terminal arterioles, capillaries, and venules. Plugging of 
small vessels never occurs. 

During the past 15 years, investigators have seen 
agglutinated, sludged blood in more than 10,000 sick 
and injured patients. Many have reported multiple 
minute (a) embolizations, (b) stasis-like pluggings, and 
(c) thromboses. These occurred in whites, Negroes, and 
males and females of all ages. 

Each organ of the body is composed of more specific 
histologic units of structure than are necessary for the 
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organ’s minimal functioning (cf. Meltzer, Science, 25: 
481, 1907). Each human kidney, for instance, has about 
one million nephrons. A person can live with but one 
kidney. 

With each bout of a disease which agglutinates the 
blood, we can expect some number of arterioles, capil- 
laries, and venules to be plugged for various periods. 
Some tissues are more susceptible to damage by tempo- 
rary loss of blood supply than others. Neurones are 
particularly susceptible, dying within a few minutes 
after their blood supply is shut off. With each illness, 
some histologic units probably are destroyed. Conse- 
quent to sufficient anatomical loss, some aging should 
appear. 

Mass, long-term experiment: Keep the blood of several 
consecutive generations of man unagglutinated. Find 
cheap, safe, effective drugs to do it. Let’s see how much 
of “aging” is postponed, and how much disappears. 





Investigations supported by the Life Insurance Medical Research 
Fund, the Office of Naval ag and the United States Public 
Health Service. 


Cerebral Arteriosclerosis in Comparison with 

Senile Brain Disease in the Aging Process. 

L. C. Lunp, anp R. A. Epwarps, Western State 

Hospital, Hopkinsville, Kentucky. 

As a part of a long range study of aging of the nerv- 
ous system in the human and in experimental animals 
(guinea pigs), this preliminary work on the human 
nervous system is presented. The guinea pig was se- 
lected for comparison on account of availability and 
absence of arteriosclerosis in cerebral vessels in the 
senile animal. Microscopic changes in the brain of 
guinea pigs have been reported by Willcox. Behavioral 
changes in the guinea pig have been described by 
Rogers. 

Ninety-six patients were studied in regard to two dis- 
eases which are not uncommon in the aged. In 67 
patients the diagnosis was cerebral arteriosclerosis, and 
in 29 patients the diagnosis was senile brain disease. 
Fourteen of the cerebral arteriosclerosis patients are de- 
ceased; 6 of the senile brain disease patients are dead. 
All of the patients received drug vitamin therapy. None 
received any form of shock therapy. Approximately 70 
per cent of the surviving patients with cerebral arterio- 
sclerosis and approximately 30 per cent of the surviving 
patients with senile brain disease were improved. About 
50 per cent of these patients remained unchanged. On 
the basis of clinical impressions by nurses and staff 
physicians, it seems that cerebral arteriosclerosis re- 
sponds to treatment better than senile brain disease. 


Longevity of Male and Female House Flies. 


M. RockstTEIn, College of Medicine, New York Uni- 
versity—Bellevue Medical Center, New York. 


As a follow-up study of an early report in which the 
number of living flies was counted at definite intervals 
of time following emergence, here the number of dead 
flies was counted for males and females of Musca do- 
mestica, the common house fly, maintained on sugar 
and water at 80 F. and 50 per cent R.H. At the end 
of 12 days 13 per cent of the original 330 males and 
7 per cent of the original 238 female flies were dead. 
At this time all males surviving had abraded or no 
wings and could not fly, but crept freely. All surviving 
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females continued to fly readily and did not lose their 
wings even at death. At 22 days, 67 per cent of the 
males and 32 per cent of the females were dead. At 26 
days 90 per cent of the males and 46 per cent of the 
females were dead; from this point on the female death 
rate accelerated noticeably, so that at 32 days, 97 per 
cent of the males and 79 per cent of the females were 
dead. At 34 days this was 99 per cent and 90 per cent 
for males and females, respectively, with only 4 males 
and 21 females still living. By the 43rd day all males 
were dead, with 6 females still alive. These died out 
gradually with the last female dying on the 49th day. 
A more recent study confirmed the above, but a con- 
comitant study of flies from the same colony with 
sugar, water, and whole powdered milk (KLIM) re- 
sulted in prolongation of the longevity of females, but 
not males reared under conditions otherwise identical 
with those for the flies maintained on water and sugar 
alone. For a similar number of flies at the outset, 
females fed KLIM as well as sugar and water lived 
14 days longer than those fed sugar and water alone. 


Age Changes in the Vision of Guinea Pigs. 

J. B. Rocers anp R. H. Swicart, Department of 

Anatomy, University of Louisville School of Medi- 

cine. 

Vision changes in certain families of guinea pigs in 
the colony maintained for experimental aging studies 
and the microscopic structure of the eyes of normal 
and blind guinea pigs will be described. A method of 
testing these animals for visual losses will be presented. 
The testing period lasts for about 4 years. Guinea pigs 
kept on a diet of alfalfa hay, oats, salt water, and cab- 
bage, change food habits with difficulty when more 
than 3 years old. Young animals can be trained to eat 
red apples, instead of cabbage, by withholding cabbage 
for several weeks. It usually takes about a month to 
starve the young animals into eating apples. After this 
they will show interest in red apples, displayed in a 
transparent sack to prevent distraction by sound, move- 
ment, or odor. The untrained animals pay no attention 
to apples; the trained animals eat the apples. When a 
trained animal disregards the apples, we examine his 
eyes carefully and most frequently find an opacity in 
the lens. Observations have been made on approxi- 
mately 20 animals in the last 5 years. Six of these were 
blind by clinical examination. Eyes of young and 
senile animals were studied in serial section after double 
embedding. 

Blind eyes have been found only in senile guinea 
pigs of 2 of our families. The microscopic pathology 
most frequently seen is calcium deposits in the lens ana 
iris, with one instance of overgrowth of the cornea with 
connective tissue. 

Aided by a grant from the U. S. Public Health Service and by a 


grant to the University of Louisville from the Kentucky State 
Medical Research Commission. 


Changes in the Structure of the Cytoplasm in 
Old Organisms of Tokophrya infusionum as 
Revealed by Electron Microscopy. 

Maria A, Rupzinsxa, Rockefeller Institute for Medical 

Research, New York. 

A study on differences between young and old organ- 
isms was performed on a protozoan, Tokophrya infu- 
sionum, by means of light and electron microscopy. 

t 


i 
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This organism is especially well suited for such a study 
because of its identifiable life span, a unique feature 
among protozoa. Young 3-4 days old Tokophrya were 
compared with 10-12 days old organisms. 

For the electron miscroscopy study it was necessary 
to prepare large amounts of young and old Tokophrya. 
The difficulty in obtaining cultures composed only of 
old organisms was overcome by a special method of 
eliminating young organisms which appear in the cul- 
ture after each feeding. 

Thin sections through Tokophrya revealed that the 
cytoplasm possesses all the components found in cells 
of higher organisms. Its major component, the mito- 
chondria, shows a similar structure as described by 
Palade for mammalian cells. Each mitochondrion is 
surrounded by a double membrane and the internal 
structure consists of projections (microvilli) and folds 
(cristae mitochondriales), but while in mammalian 
mitochondria cristae are the prevailing structures, in 
Tokophrya, as in other protozoa, microvilli are the dom- 
inant structure. In old Tokophrya the mitochondria 
are less numerous, and larger. The intermitochondrial 
space is packed with microvilli in the young organism, 
while in the old individual only a few microvilli are 
present. In the vicinity of mitochrondria often large, 
irregularly shaped very dense linid-like bodies may be 
found in the older organism. The endoplasmic reticu- 
lum, which appears in form of vesicles and canaliculi, 
is well represented in the young organism and very 
poorly in the old one. Large areas in the cytoplasm of 
the old Tokophrya are filled exclusively with a small 
particulate about 250 A, which probably represents an 
accumulation of waste products. 


Supported by a grant from the National Heart Institute USPHS 
# H-1350 (C3). 


Urinary Dehydroepiandrosterone (DHA) and 17- 
Ketosteroid (17-ks) Excretion in the Aged and 
Its Relation to Bone Density. 


H. Scuraer,* R. ScHRAER, AND J. GERSHON-COHEN, 
Department of Radiology, Albert Einstein Medical 
Center, Northern Division, Philadelphia. 


Urinary DHA and 17-ks excretion levels were meas- 
ured in 12 men (64-86 years) and 20 women (64-96 
years). Bone density measurements of the os calcis 
were measured from roentgenograms (Brown, W. N., 
Jr., Proc. Nat. Electronics Conf. 5: 64, 1949) in 15 of 
the women. The 17-ks values were depressed from values 
found for young people in agreement with other inves- 
tigators. DHA values were also depressed from 3.41.8 
mg./24 hrs. in young men to 0.5+£0.3 mg./24 hrs. in old 
men, and from 4.01.5 mg./24 hrs. in young women 
(Bray, B. M.. and Merivale, W. H., J. Endrocrinol. 
9: 1, 1953) to 0.4£0.1 mg./24 hrs. in old women. The 
percentage of DHA excreted as 17-ks was approximately 
Y, the value for young people; from 12.1£5.1 in old 
men and 13.5£6.3 in old women to 34.1+19.0 in young 
men and 36.38.4 in young women. 

The bone density values were compared with the 
17-ks excretion values. A correlation coefficient of -0.742 
was obtained with a slope of -0.045, implying that in 
older women there is a tendency for those with a higher 
daily urinary 17-ks excretion to have a decreased bone 
density. These results will be discussed from the point 
of view that the aged adrenal is more cortisone-like in 
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action than adrenals of young individuals and _ that 
these aged women with higher urinary 17-ks titers may 
be excreting more corticoids. 


* Present address: Dept. of Physics, The 
University, University Park, Pennsylvania. 


Pennsylvania State 


Longevity in the Rat as Determined by the Rate 
of Accumulation of Contributory Lesions. 


H. S. Simms anv B. N. Bere, Department of Pathol- 
ogy, College of Physicians and Surgeons, Columbia 
University, New York. 


The life span of an individual is determined by the 
time required for the onset and development of con- 
tributory lesions (or disease conditions) of sufficient 
severity to produce a moribund state. 

The average life span of a large uniform population 
in a given species, such as the rat, is governed by the 
rate of accumulation of those contributory lesions to 
which that species is susceptible. This rate follows a 
pattern typical of the species and related to the age of 
the animals. 


Reversibility of the Cortisone-Induced Decrease 
in the Hexosamine-Collagen Ratio of Connec- 
tive Tissue. 

H. Soper* anp Jessie Marmorston, Institute for 

Medical Research, Cedars of Lebanon Hospital, and 

the University of Southern California, Departments 

of Biochemistry and Medicine, Los Angeles. 

The net rate of deposition of the fibrillar elements of 
connective tissue exceeds that of the gel-like ground 
substance in which the fibrils lie. It has been proposed 
that the progression of this phenomenon might cause or 
enhance the aging process (Sobel & Marmorston, J. 
Geront. 1/1; 1, 1956). Cortisone causes a breakdown of 
the hexosamine-containing material in connective tissue 
while the fibrillar elements are relatively unaffected. 
According to the above concept, the administration of 
cortisone would increase the “biochemical age” of the 
organism. The physiologic equivalence of this phenom- 
enon is found in (1) increased adrenal activity in stress 
and illness, and (2) the relatively unaltered rate of pro- 
duction of antianabolic steroids with a decreasing rate 
of production of anabolic steroids with aging. Because 
of the above, it became necessary to study the reversibil- 
ity of the decrease in hexosamine-collagen ratio (H/C) 
following discontinuation of cortisone administration. 
Cortisone was administered to rats until a 20 per cent 
loss in body weight was induced. Following this, the 
cortisone was discontinued and the rats permitted to 
regain their original weight and to grow. Four skin 
biopsies were taken (1) prior to cortisone administra- 
tion, (2) when maximum weight loss was attained, (3) 
when the original weight was re-established, and (4) 
when an additional 20 per cent gain in weight had 
been attained. It was observed that when the decrease 
in H/C was moderate, the H/C of specimens of group 
3 returned to normal and the expected value was found 
in specimens of group 4. When the H/C decreased 
greatly, the values of H/C in specimens of group 3 and 
4 were below normal. These studies may have some 
bearing on the permanency of the effect of previous 
catabolic situations on age. 


* Investigator, Howard Hughes Foundation. 
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Recent Findings in Gerontologic Studies of the 
Golden Hamster (Mesocricetus auratus, Water- 
house). 

A. L. Soperwa.L, H. A. Kent, anp C, L. TurRBYFILL, 

University of Oregon, Eugene. 

General observations of abnorraal tissue growths and 
their relative frequencies among the older and senescent 
animals have been accumulating significanily. 

In a broader study on the physiology of reproduction 
in normal adult and senescent golden hamsters, it has 
been increasingly apparent that associated with an over- 
all decline in reproductive capacities in the aged ani- 
mals, neoplastic types of tissue growths make their 
appearance in a high percentage of both males and 
females. 

No tissue seems exempt from this phenomenon, par- 
ticularly those in the abdominal organs and systems. 
Typical among such overgrowths are the following: a) 
polycystic, serous, and hemorrhagic ovarian follicles, 
b) testicular hypertrophies, c) polycystic and nutmeg 
livers, and d) hypertrophied adrenal glands. 

From the physiologic point of view, senescent ham- 
sters, which were subsequently found to be harboring 
enlarged adrenal glands, consistently imbibed a greater 
water intake relative to normal animals. Their water 
intake was 5 times as much. The voided urine likewise 
was of greater quantity, pale, and of a watery thin 
consistency. 

Microscopic studies of those adrenals reveal a mark- 
edly enlarged cortex. The suggestion is offered that the 
output of adreno-corticoids, such as desoxycorticoste- 
rone, might account for the altered urine volume and 
consistency. This would be in line with experimentally 
produced polyuria following the administration of des- 
oxycosterone in excessive quantities. Slides will be 
shown to illustrate this phenomenon plus kidney in- 
volvements associated with it. 


Supported by Grants G-4213 and G-4473, National Institutes of 
Health, U. S. Public Health Service. 


Comparison of Blood Viscosity Changes in Old 
and Young Rats, 


J. W. Srixt, Department of Physiology, George Wash- 
ington University School of Medicine, Washington, 
oC. 


Extensive studies of blood viscosity in young rats have 
demonstrated that this blood factor is subject to acute 
changes in response to a wide variety of stimuli,—pain, 
epinephrine, heat, cold, etc. There is also a consider- 
able variability between different animals of the same 
age. For example, the response in blood viscosity to 
pain may vary from zero to a marked change. The 
present paper is an analysis of changes in blood viscos- 
ity in older animals as compared with younger groups. 
Differences in change in response to stimulation and in 
recovery rate are presented. 


Biologic Characteristics of the Aging Process 
Affecting Litter Spacings in Mice. 
L. C. Srrone, Biological Station, Roswell Park Memo- 
rial Institute, Springville, New York. 
Six maternal age descents are being continued from 


a cross between mice of a polydactylous descent and Csr 
blacks. So far, the derived hybrids have reached the 


16th generation of inbreeding from the F;. The de- 
scents are, in sequence, less than 100; 101-200; 201-300; 
301-400; 401-500 and 501-600 days, depending upon the 
age of the mother at the time the offspring are born. 
The ages of first litters are, in sequence, tor these 6 
descents, 76.2 73.9; 72.7; 69.3; 71.6; and 51.5. The aver- 
age litter spacings for the first 7 litters are, in sequence, 
28.2; 27.7; 27.0; 26.2; 26.0 and 26.8. The average litter 
spacings between the 8th and 14th litters are 22.5; 23.9; 
25.2; and 26.7. (No data available between 501-600). 
The average improvements in litter spacings, therefore, 
between litter 1 to litter 8 and litter 9 to 14 are, in 
sequence, —5.7; —3.8; —1.8; —1.7 and +0.7. The aver- 
age ages of females at the time their 14th litters were 
born were, in sequence, 408.6; 411.5; 412.7; 399.3 and 
412.8 (no data available for class 501-600). Thus the 
early litter descent mice have their first litters later 
than do mice of the older age groups; they have a 
higher average litter spacing between the F; and F; 
than do females of the other groups but they improve 
more in their later litters. All descents have their 14th 
litters at about the same age. These observations are 
based upon 85,000 mice belonging to about 12,500 litters. 
Thus variation seems to take place counter to the trend 
of selection. These data indicate that there is a com- 
pensatory mechanism, probably for the purpose of keep- 
ing a species in equilibrium. The nature of this com- 
pensatory mechanism is unknown but it is obviously 
associated with the aging process of the individual. A 
discussion of a possibility of a correlation between Men- 
delian segregation and the aging process of the individ- 
ual is included in the discussion. 


Respiratory Enzyme Variations in the Aging 
Periosteum. 
E. A. Tonna, Department of Biology, Graduate 


School of Arts and Science, New York University, 
and Hospital for Special Surgery. 


Cytochrome oxidase and succinic dehydrogenase ac- 
tivities were studied histochemically in an attempt to 
obtain answers to two questions: (1) Why does bone 
formation and growth proceed with rapidity at a 
younger age, and then there follows a great reduction 
in this rate at a particular time? (2) Why is there a 
tendency for bones of older animals to mend at a re- 
duced rate? 

One hundred male and female rats of a modified 
Long-Evans strain were used at the following ages: 12 
days, 5 weeks, 8 weeks, 6 months, and over | year. 
Frozen sections were made from the mid-femoral region 
of the legs. 

The osteogenic layer of the periosteum revealed the 
greatest enzymatic activity. Twelve day-old animals re- 
vealed strong activity of both enzymes, although the 
reactions were also intense in the 5-week-old animals. 
This age span corresponds to a period of maximal bone 
formation. Eight-week-old rats exhibited a critical drop 
to practically zero in the activity of both enzymes. The 
periosteum of the remaining age groups showed essen- 
tially no activity. 

It seems that in the process of bone formation, re- 
spiratory enzymes are involved, probably secondarily, 
and that their probable localization in the mitochondria 
indicates an important relation between these sub- 
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cellular particulates and the growth and formation of 
bone. The sharp drop in activity in 3 weeks’ time is 
believed to be due to the rapid aging process of the 
osteoblasts. This process is probably the consequence 
of the intense osteoblastic activity prior to 8 weeks of 
age. The problem of bone aging does not seem to be 
due to a reduction in the number of osteoblasts, since 
in 8-week-old periosteum osteoblasts are as numerous as 
in 5-week-old periosteum, yet the respiratory enzymes 
drop to practically zero during that time. It may be 
said that the process of bone formation in the rat actu- 
ally attains old age at 8 weeks after birth. 


Age and Oxidative Phosphorylation in Rat Liver 
and Brain. 


E. C. WemvsacH ANp J. Garsus, Laboratory of Tropi- 
cal Diseases, National Institute of Allergy and In- 
fectious Diseases,* and Section on Aging, National 
Institute of Mental Health,* Bethesda. 


Although oxidative phosphorylation is generally re- 
garded as the primary mechanism in aerobic cells for 
the generation of ATP, the scanty literature relating 
aging and enzymatic activity does not contain any sys- 
tematic study of this important exergonic mechanism. 
In this paper we report studies of oxidative and glyco- 
lytic phosphorylation in cell-free preparations of rat 
liver and brain obtained from Sprague-Dawley rats of 
advanced age (greater than 22 months) and mature 
young adults (3-8 months). Both substrate oxidation 
and coupled phosphate uptake were 30 per cent less in 
isolated liver mitochondria of the aged rats when com- 
pared with the activity found in young controls, but the 
P:O ratio remained unchanged. On the other hand, 
anaerobic glycolysis and its associated phosphate uptake 
did not decline in liver preparations from the older 
animals. 

In contrast to these findings, no differences were ob- 
served between the young and old groups in respect to 
oxygen consumption and coupied phosphorylation in 
fortified brain homogenates. 

The implications of these findings with respect to 
cellular metabolism in senescence will be discussed. 


* National Institutes of Health, United States Public Health Service, 
Department of Health, Education and Welfare, Bethesda, Maryland. 


A Quantitative Study of Purkinje Cells in Guinea 
Pigs. 


H. H. Witcox, Department of Anatomy, University 
of Tennessee Medical Units, Memphis. 


The Purkinje cells of the guinea pig seem to be much 
more stable than those in other species. Most of the 
cytologic alterations described as accompanying the 
aging process in the human and experimental animals 
are rarely encountered in this form. A study of the 
brains from a series of guinea pigs, whose ages varied 
from 139 to 2765 days, has shown that the only con- 
stant cytologic alteration is the accumulation of a lipo- 
fuscin pigment in the cytoplasm. This pigment occurs 


quite constantly in the Purkinje cells of animals older 
than 4 years (1460 days). 

No deterioration or loss of the Purkinje cells was 
apparent and a quantitative study indicates that there 
is no real difference between animals of different age 
groups. Using a Whipple disc micrometer and a con- 
stant lens combination, a .22 mm. strip of cerebellar 
cortex could be accurately measured and the Purkinje 
cells in that strip were counted. Counts were made on 
a minimum of 80 such strips in each animal. Care was 
taken to confine the sampling to comparable areas of 
the cerebellum. Sixteen animals of this series were 
younger than 4 years of age. The number of Purkinje 
cells in the measured strips of cortex from the members 
of this group averaged 11.10=0.5559 (standard devia- 
tion), the range of their means being from 10.00 to 
12.28 per strip. The older group of 10 animals, whose 
ages were 4 years or older, had a mean of 11.44.5040, 
with a range of their means from 10.20 to 12.54 per 
strip. 

No significant difference between the numbers of the 
Purkinje cells in the animals of these 2 groups can be 
demonstrated. A graphic presentation of this data indi- 
cates a random sampling of a normal population. 

Supported by contract SA-43-ph 789 between the University of 


Tennessee and the Nationa! Institute of Neurological Diseases and 
Blindness, NIH, USPHS. 


Age Changes in the Chemical Composition of 
Muscle and Liver in the Rat. 


M. J. Yrencst, C. H. Barrows, Jr. ano N. W. 
Suock, Gerontology Branch, National Heart Institute, 
Bethesda, and the Baltimore City Hospitals, Balti- 
more. 


A comparison of age changes in the composition of 
muscle, a fixed post-mitotic tissue, and liver, a tissue 
which retains mitotic potential, has been made in 40 
virgin albino rats. All animals were reared under stand- 
ard conditions. Twenty young animals, aged 12-15 
months (10 males and 10 females), were compared with 
20 old, aged 24-27 months. No significant age changes 
were found in total water. fat, K. or Na content of liver. 

In muscle, the total water content was 76.0 per cent 
in both old and young animals. Extracellular electro- 
lytes (Na, Cl) increased significantly (P > .001) in the 
old males. Females showed similar but less significant 
(P > .05) changes. Extracellular space, calculated from 
Cl, increased from 15.6 per cent of the total water in 
the young to 19.7 per cent in the old animals. Since 
total water remained constant, this represents a decrease 
in the intracellular space. 

Intracellular components (N, K, and P) decreased 
significantly in the old animals (P > .001 in males; 
P > .05 in females). Because of the proportional dimi- 
nution of N, K, P, and water, a loss or atrophy of 
cells rather than intracellular dehydration is indicated. 

The results are compatible with the concept that 
aging is accompanied by a loss of cells that are replaced 
by extracellular components in fixed post-mitotic tissues 
in contrast to tissues which retain regenerative potential. 





rac 


Ica 


fie 
re} 


ch 


mals older 


cells was 
that there 
ferent age 
ad a con- 
cerebellar 
Purkinje 
made on 
Care was 
areas of 
ries were 
Purkinje 
members 
d devia- 
10.00 to 
's, whose 
1+ 5040, 
2.54 per 


's of the 
; can be 
ita indi- 
Qn. 


versity of 
eases and 


ion of 


N. W. 
istitute, 
Balti- 


tion of 
tissue 
in 40 
stand- 

12-15 
d with 
anges 
liver. 
r cent 
lectro- 
in the 
ificant 
from 
ter in 
Since 
orease 


eased 
rales; 
Jimi- 
iy of 
ated. 

that 
laced 
ssues 
itial, 





ORGANIZATION SECTION 443 


SECTION ON CLINICAL MEDICINE 


Problems of the Mind in Later Life: A Film 
Report. 
J. B. CHewnine, William S. M-rrell Co., Cincinnati. 


Views of 7 physicians on mental and emotional prob- 
lems in later life were presented at a 1956 Symposium 
on Constructive Medicine in Aging. A motion picture 
record was made using new high speed film. Filming 
was done without the benefit of bright lights, and 
speakers and audience were not distracted by this tech- 
nique of filming. 

Capt. George N. Raines, M.C., head of the Navy De- 
partment of Neuropsychiatry, and Dr. Edward J. Stieg- 
litz, Washington, D. C., reviewed the significant points 
presented at the Symposium. The film thus becomes a 
documentary of one important meeting on aging. 
Filmed sequences punctuate these points discussed in 
retrospect by Drs. Raines and Stieglitz: (1) Magnitude 
of the problem of mental and emotional illness in later 
life, (2) attitude of society, patients and physicians to- 
ward emotional disturbance, (3) relation of psyche and 
soma in dealing with such problems in the aging and 
aged, (4) constructive attitude toward anticipation, pre- 
vention, or alleviation of mental illness. 

Comments on film by Drs. Karl Bowman, Franklin 
Ebaugh, Ewald Busse, Freddy Homburger and Edward 
Weiss are used in the discussion of the above 4 points. 

The film is presented as an experiment in medical 
communication. 


Osteoporosis in the Aged: Radiographic Survey 
and Biochemical Correlations. 


L. Grrman, T. KAMHOLTz, AND J. Levine, Brooklyn 
Hebrew Home and Hospital for the Aged, Brooklyn. 


Approximately 200 aged individuals were surveyed 
radiographically and the findings listed according to 
a predetermined standard coding system. Pertinent clin- 
ical information and biochemical data were also codi- 
fied. This information was entered on Keysort cards 
which were used for the various correlation studies 
reported. 

On the basis of this initial study, the following con- 
clusions seem warranted: 

1. The incidence of significant osteoporosis radio- 
graphically is higher in females than in males. 

2. The incidence of significant osteoporosis in the 
female increases with age. The incidence of negative 
or equivocal findings is reciprocal. 

3. The incidence of significant osteoporosis in males 
rises from the 65-70 age group to reach a peak at the 
81-85 years group and then falls in the 86-90 group. 
The latter, however, may be because of the fact that 
the total number in the group is small. The incidence 
of negative or equivocal osteoporosis is approximately 
the same for all age levels in the male. 

4. There seems to be no significant correlation be- 
tween the incidence of Grade 4 osteoporosis and the 
State of ambulation. 

5. The incidence of decreased body weight is greater 
in those patients showing Grade 2 to Grade 4 osteo- 
porosis compared to those patients showing equivocal 
or no osteoporosis. 


6. There is no significant correlation between degree 
of osteoporosis and the level of serum calcium, alkaline 
phosphatase, acid phosphatase, hemoglobin, total pro- 
tein, albumin, globulin, serum phosphorus, and urea 
nitrogen. 

7. There was no correlation between the presence of 
back pain and the degree of osteoporosis. 

Serum vitamin A levels and thyroid uptake of radio- 
active iodine were studied in a selected group and the 
results correlated with the degree of radiographic osteo- 
porosis. 

The Use of Ritalin in Treating Depressions of 
the Aged. 

A. Jaconson, Asbury Park, N. J. 

A pilot study was undertaken to investigate the effec- 
tiveness of Ritalin in the treatment of patients in the 
sixth and seventh decades who were receiving psycho- 
therapy for depression. This included both reactive and 
involutional depressed groups. A control group was 
maintained. A total of 54 patients were studied; all 
were ambulatory and considered fair to good extra- 
mural risks (i.e., suicide was not believed an imminent 
risk). The need for the study was believed important 
because of the difficulties generally in dealing with an 
uncooperative depressed geriatric patient. The search 
for an aid in reducing the depression and enlisting the 
patient’s cooperation has been a long one in both 
psychiatry and geriatrics. Patients receiving Ritalin 
generally were more cooperative with psychotherapy and 
other social management than those receiving a placebo. 
Several case histories are presented. The use of the 
drug in combination with ataraxics is discussed. Further 
studies appear warranted with this promising drug. 


Management of Peripheral Arterial Disease in the 

Aged. 

Saut S. SamueEts, New York City. 

The paper will briefly describe the various types of 
peripheral arterial diseases found in the aged together 
with a simple method of arriving at a diagnosis and 
estimating the prognosis. Detailed discussion of the 
treatment of the ambulatory patient, the proper han- 
dling of impending gangrene, and the treatment of 
gangrene by conservative methods will be presented. 
Indications for amputation and recommended technique 
of amputation which has given the lowest mortality will 
be discussed. The contents will be based upon thirty 
years’ experience in this field. 


The Influence of Oral Insulin Substitutes (the 
Sulfonyl Ureas) on Thyroid Function of Older 
People as Measured by I**! Uptake. 

W. Seecers, T. H. McGavacx, anp V. Erx, New 

York Medical College, Metropolitan Research Cen- 

ter Unit, New York. 

Because of their hypoglycemic action, two aryl sul- 
fonyl ureas (Carbutamide and Toibutamide) may be 
subjected to exclusive use in the management of dia- 
betes mellitus. Inasmuch as the first named of these 
two compounds is a sulfonamide and the second lacks 
the sulfonamide structure through the substitution for 
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the NH? of a methyl group for the amide group in the 
para position on the benzene ring, it seems wise to test 
thyroid function of patients subjected to therapeutic 
dosage. Radioactive iodine uptakes have been ascer- 
tained in 44 patients following the usage of one of 
the sulfonylureas in doses of 1 to 4 Gm. daily for 
periods of time varying from 1 day to 9 weeks. The 
subjects ranged in age from 57 to 89 years with an aver- 
age of 71.1 years. In this older group of patients it was 
found that the immediate uptake gradient following a 
4 Gm. dose was significantly depressed in some of the 
patients receiving Carbutamide. After 4 days of 4 Gm. 
daily, Carbutamide caused a highly significant depres- 
sion of I'31 uptake by the thyroid while Tolbultamide 
showed a similar but not statistically significant trend. 
1131 uptakes were also performed at the end of 2 and 
9 weeks following maintenance doses of the drugs vary- 
ing from 1 to 2 Gm. daily and also after patients were 
off the drug for periods of time varying from 5 to 9 
weeks. There was no significant trend at the end of 
two weeks of therapy, but at the end of 9 weeks there 
seemed to be some depression of I!31 uptake in both 
groups of subjects, more marked with Carbutamide than 
with Tolbutamide. Those subjects whose radioactive 
iodine uptake was depressed while on the drug showed 
change towards normal at the end of 5 weeks off the 
drug. After 9 weeks off the drug, the uptakes seemed 
to be the same as in the control tests. 


The Treatment of Older People with an Estrogen- 
Androgen-Thyroid Mixture. 


W. Seecers, H. Haar, Marta Krawzorr, J. ENzINGER, 
AND T. H. McGavacx, New York Medical College, 
Metropolitan Research Center Unit, New York. 


It is commonly said that estrogen, androgen, or thy- 
roid, or some combination of any or all three, improves 
the general condition of older people. However, there 
are very few studies which have put such statements to 
carefully controlled trial in men and women. In a 
study which includes more than 60 subjects, a mixture 
containing methyltestosterone 2.5 mg., ethinyl estradiol 
0.01 mg., and desiccated thyroid substance 1/4 gr. has 
been given in doses ranting from 2 to 4 tablets daily. 
Some of these subjects have been selected for special 
metabolic studies. In the men of this group, 2 tablets 
daily caused an average increase in nitrogen retention 
of 1.1 Gm./day. When 4 tablets were given, there was 
an average increase over the control values of 2.3 
Gm./day, while similar figures for women showed an 
average change of 1.5 Gm./day and of 2.4 Gm./day, 
respectively. 

Urinary 17-ketosteroid excretion was depressed in the 
experimental periods in the men only. Changes in basal 
metabolic rate have not been remarkable. Serum pro- 


tein bound iodine values will be reported. Serum cho- 
lesterol and protein values showed slight downward 
alterations. Blood urea nitrogen and creatinine, albu- 
min globulin ratio, sedimentation rates, and free choles- 
terol were not materially changed. Simple psychometric 
and activity tests were performed in all patients. There 
was a significant trend toward improvement in over-all 
activity, in memory and in other simple psychologic 
performances in a majority of patients. Subjective im- 
provement was also present in a high percentage of 
the cases. Attempts will be made to grade quantitatively 
the psychologic and subjective responses. 


The Detection of Uterine Cancer in Women after 
Sixty, 


J. R. Worrr anp H. Ganzer,+ Cancer Prevention 
Center, Chicago. 


It is well recognized that the key to the control of 
uterine cancer is early diagnosis. Screening and diag- 
nostic methods in use today give us the ability to make 
a true early diagnosis. Cytologic studies of vaginal pool 
and cervical secretions, biopsies, endometrial scrapings 
and smear evaluation, and the encouragement of regu- 
larly repeated pelvic examinations in apparently healthy 
women are of tremendous value in detecting early car- 
cinoma. Yet our experiences at the Cancer Prevention 
Center of Chicago show that we have not reached the 
optimum in geriatric patients. 

A survey of apparently normal women 60 years of 
age and over who came to the center for a routine 
health survey reveals a high incidence of uterine cancer. 
The essential reasons for this high incidence may be 
directed to both patients and physicians. 

It was found that women past the menopause are too 
complacent, apparently feeling that once this stage of 
life has been reached they are no longer vulnerable to 
serious pelvic pathology. They become accustomed to 
minor pelvic disorders and tend to disregard important 
symptoms. They do not continue with advised yearly 
examinations and often seem reluctant to accept treat- 
ment when symptoms are at a minimum. 

This survey shows that the physician is not as uter- 
ine-cancer-minded as he might be in his care of geri- 
atric women. Simple pelvic examination too often is 
neglected, yearly health surveys are not encouraged, 
and thought is not given toward eliciting pelvic sympto- 
matology. Present day cancer screening methods are 
not as yet in routine use. 

Both physician and patient must be made aware of 
this low incidence of early uterine cancer and the high 
incidence of advanced uterine cancer in geriatric wo- 
men. 


* Assistant Professor Obstetrics-Gynecology, University of Illinois. 
t Instructor Obstetrics-Gynecology, Chicago Medical School. 
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SECTION ON PSYCHOLOGICAL AND SOCIAL SCIENCES 


Informal Social Relationships in a Retirement 
Community. 


G. J. Atprince, Michigan State University, East Lan- 

sing. 

During a study of the social aspects of aging in a small 
retirement community in central Florida, it became 
evident that informal social participation was of even 
greater importance in this setting than participation in 
the activities of formal organizations. 

It was recognized that considering formal and infor- 
mal social participation separately was essentially a de- 
vice, since they are inextricably interrelated. Members 
of a formal organization often have informal social 
relationships with other members. Other persons may 
move into a formal organization because of club mem- 
bers with whom they have informal social relationships. 

For all older persons in this community informal 
participation was important, and for almost half it 
represented their only form of social relationships. In- 
formal social participation was achieved through such 
activities as reading, radio listening, gardening, card 
playing, sewing, and fishing. Often participants would 
tend to develop cliques around such activities, some- 
times on a neighborhood basis and almost always com- 
prising only older persons. Other informal relationships 
did not necessarily have the stability or continuing na- 
ture of the foregoing. Such floating social contacts were 
typical of the Post Office, shopping trips, eating places 
and, especially, the downtown green benches. 

These various informal social relationships seemed 
to be important to older persons because of their flex- 
ibility. lack of “red tape” regulations and requirements, 
low (if any) cost. and the support and social recogni- 
tion received by the participants. For about half of the 
community’s older people such relationships comple- 
mented those stemming from participation in formal 
social organizations. For the remaining older persons 
who were unable or unwilling to participate in these 
organizations, informal social relationships provided ac- 
ceptable social outlets. 


The Use of Light Aversion Motivation in Studies 
oi Aging in Rats. 


J. Borwinick, J. E. Brrren, E. A. Jerome, Section on 
Aging, National Institute of Mental Health,* Be- 
thesda. 


One problem related to studies of learning and other 
types of performance in animals of different ages is the 
equivalence of the motivating conditions. It is possible, 
for examvle, that three days of food deprivation may 
have different motivational strength for older and 
younger rats. There is also the issue of the rapidity of 
satiation of the motivating circumstances. 

To circumvent the need to manipulate factors such 
as food and electric shock, a relatively new technique 
was employed with young and aged rats. Light aver- 
sion was used in this study. In the experiment, rats 
could avoid light by crossing a barrier into a dark 
chamber. darkness being the only reward. High work 
levels (many crossings) were maintained by food and 
water satiated animals in an environment similar to 
the laboratory cages. 


Forty-eight Sprague-Dawley rats, 24 males and 24 
females divided into groups of 1 and 2 year old rats, 
were run to determine whether light aversion was a 
suitable technique for studies of rat aging. The data 
were analyzed with respect to time required for first 
crossings, frequency or rate of crossings, latency of cross- 
ings and apparent “fatigue” due to continued crossings. 

The data on age group comparisons and the details 
of the technique will be described. The technique, while 
with limitations, holds promise for being particularly 
suitable for psychologic studies of aging in rats. 


* National Institutes of Health, United States Public Health Service, 
Department of Health, Education and Welfare, Bethesda, Maryland. 


Patterns of Social-Role Performance in Relation 
to Aging. 
R. J. Havicnurst, Committee on Human Develop- 
ment, University of Chicago. 


The purpose of this study was to find out what pat- 
terns of social role performance exist in a sample of 
people aged 40-70 and how these patterns are related 
to aging and to personal adjustment. 

Performance in 9 social roles was rated reliably by 
2 judges on the basis of a 2-hour interview with 124 
women and 110 men. The sample was stratified so as 
to secure approximately equal numbers in the following 
4 socio-economic groups as defined by Warner: upper 
and upper middle (combined), lower middle, upper 
lower, and lower lower. The 9 social roles about which 
the interview centered were: parent, spouse, home- 
maker, worker, friend, citizen, club and association 
member, church member, and user of leisure time. 

The question to be answered by pattern analysis was: 
what combinations of performance in the 9 roles are 
characteristic of people, and how are age, socio-eco- 
nomic status, sex, and personal adjustment related to 
the various patterns which are found to exist? The 
pattern analysis consisted of a comparison of each per- 
son in the sample with every other person and a sort- 
ing out of the people who had similar profiles of per- 
formance scores. In this way a total of 26 patterns was 
discovered, ranging from 8 to 34 members. These pat- 
terns fell into 5 large groups which were characterized 
by differences in socio-economic status, personal adjust- 
ment, and complexity of life-style. 

There is not much relationship of age to pattern of 
role-performance, although several of the “family-cen- 
tered” patterns are characteristic of people under 60. 
In general, it appears that a pattern or style of role- 
performance is established by middle-age and _ persists 
well into the sixties at least. 


A Pilot Study in the Comparison of the Morale 
of Older and Younger Employees. 

Marcery J. Mack, Mental Health Consultant, Social 

Science, Chicago Regional Office, DHEW-PHS, Chi- 

cago. 

The Employee Inventory, developed by the Industrial 
Relations Center, University of Chicago, is an instru- 
ment designed to measure the morale of employees. In 
order to determine the association, if any, of age with 
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morale, a question on the age of the employee was 
added to the Inventory when it was administered to the 
employees in one company. The findings indicate that 
older workers, on the average, have higher scores on 
morale than younger workers. The comparative data 
on a number of items are of especial interest. The influ- 
ence of other factors on morale, besides age, are dis- 
cused 


A Study of Age Changes in Adult Sex Roles. 


Bernice L, NeucarteN anp D, L. Gutmann, Com- 
mittee on Human Development, University of 
Chicago. 


In studying male and female roles in the family as 
seen by adults aged 40 to 70, findings are based upon 
114 cases drawn from the extensive non-clinical popu- 
lation used in the Kansas City Studies of Adult Life. 
The sample includes men and women of 2 social status 
groups, upper-middle and upper-lower classes. 

The instrument was a specially designed TAT card 
showing 4 figures: an old man, an old woman, a young 
man, and a young woman. Protocols were analyzed 
“blind” for age and social class. Descriptions of the 
old man and old woman were grouped according to 
similarity; and the resulting distributions were checked 
for statistical significance. 

Results: Role descriptions were found to vary signif- 
icantly with age of respondent, although not with sex 
or social status. The old man is seen in terms of un- 
critical affiliation, identification with the needs of 
others, and denial of interpersonal intrusiveness. 
Younger respondents (aged 40-54) see him as one who 
exercises some measure of intrafamilial authority; but 
older respondents (aged 55-70) see him as the object 
of aggressive domination by his wife, whose only action 
mode is to “think,” and who has no effective familial 
role. 

The old woman is seen in terms of the need for 
intimacy and for unlimited control over the inter- 
personal environment. Younger respondents see her as 
one who has a submissive familial role; but older re- 
spondents see her as wielding unilateral control over the 
family and as increasingly aggressive in implementing 
her needs. 

Conclusions: While these role descriptions are partly 
artifacts of the projective process, the age shift is un- 
doubtedly based upon changes in real behavior. The 
implication is that deep-seated psycho-sexual develop- 
ment occurs in late adulthood, development which fol- 
lows a different pattern in men than in women. 


Progress of Aged Psychiatric Patients in Relation 
to Diagnosis and EEG Findings. 

W. D. Osrist anv C, E. Henry, Institute of Living, 

Hartford, Connecticut. 

A follow-up study was made of 103 aged psychiatric 
patients who were hospitalized between 1 and 2 years 
ago. The patients, ranging from 65 to 95 years, were 
classified according to the outcome of their illness, as 
follows: 1) continued hospital care, 2) transferred to a 
convalescent home, 3) discharged to the family, and 
4) deceased. When related to psychiatric diagnosis, the 
outcome of these cases was found to be quite similar 
to those studied by Dr. Martin Roth in England. Al- 
though the number of cases is small, several statistically 
significant trends were observed. 
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One-third of the patients with organic brain disease 
(senile deterioration) had died at the end of 1 year 
and another third required continued hospitalization. 
Only 13 per cent were able to go home. In contrast, 
half of the patients with minimal evidence of deteriora- 
tion (primarily affective reactions) had returned to 
their families and another quarter were living in con- 
valescent homes. 

With respect to the EEG findings of 1 year ago, a 
very similar trend was observed. Two-thirds of the pa- 
tients with moderate or severe abnormalities (diffuse 
slow waves) had either died or remained in the hos- 
pital. Only about 14 per cent went home. In compari- 
son, half of the patients with normal EEGs returned to 
their families and a third more were in convalescent 
status. The few cases with strictly focal EEG abnor- 
malities (mostly temporal lobe) followed a pattern sim- 
ilar to those with normal tracings. 

These results lend support to the conclusions of Dr, 
Roth, and suggest that EEG findings may also have 
prognostic significance in aged psychiatric cases. 


Sex and Social Class Perspectives on the Stages 


of Adulthood. 


W. A. Peterson, Community Studies, Inc., Kansas 
City, Missouri, and Bernice Neucarten, Committee 
on Human Development, University of Chicago. 


The social psychology of adulthood deals, in con- 
siderable part, with the manner in which persons adjust 
to, or deviate from, expectations regarding age-appropri- 
ate behavior. This is a study of the American age-grade 
system, in terms of how respondents define and view 
the age-geared periods and processes characteristic of 
the adult phase of life. The analysis is based upon ex- 
tensive interviews with a sample of 240 men and wo- 
men aged 40 to 70, residing in a metropolitan area, 
drawn from 4 social class categories (upper-middle to 
lower-lower). 

Results are discussed in terms of sex and social class 
differences in descriptions of the aged periods, the per- 
sonal and social events which mark the transition 
points, and the psychologic themes which characterize 
each age period. Illustrative findings are: 

For the sample as a whole, adulthood (age 21 on- 
ward) is seen as being divided into 3 age periods: one 
ending at 30, one at 40, one at 60. 

Middle-class men, compared with lower-class, re- 
spond consistently in terms of a longer period (5 to 10 
years longer) of activity and productivity in adult life. 
The tendency among middle-class men is to divide the 
periods at 30, 45, and 65; among upper-lower class men, 
at 30, 40, and 60; among lower-lower class men, at 25, 
35, and 50. 

Middle-class men describe the periods of life in terms 
of occupational career, with emphasis on hard work and 
striving in young manhood, a prime of life at 45, and 
a reaping of rewards for many years thereafter. Work- 
ing class men portray the game of life much less in 
occupational terms, somewhat more in terms of family 
changes, and considerably more in terms of physical 
vigor. The major rewards for working class men are 
placed in young adulthood. 

Some of the same class differences appear among the 
women, but all women place much more emphasis on 
age 40 as the critical division point in the adult period. 


The sig! 
tions is | 
| before 
The | 
standing 


Adult | 
W. F 


All a 
their ed 
tion for 


What 
what w 
hood a 
develop 
not int 
music, 
them | 
have a 
to the 
the sch 
only tk 
Our 
high s 
slight], 
even t 
this re: 
partici 
satisfac 
early | 
handic 








in disease 
of 1 year 
talization, 
contrast, 
deteriora. 
urned to 
y in con- 


ir ago, a 
f the pa- 

(diffuse 
the hos- 
compari- 
urned to 
valescent 
: abnor- 
ern sim- 


s of Dr, 
so have 
S. 


Stages 


Kansas 
nmittee 
ago. 


nN con- 
; adjust 
propri- 
>-grade 
1 view 
stic of 
on ex- 
id wo- 

area, 
dle to 


| class 
e per- 
sition 
‘terize 


| on- 
: one 


, Te- 
to 10 

life. 
e the 
men, 
t 25, 


erms 
and 
and 
ork- 
s in 
mily 
sical 
are 


the 
on 


iod. 








The significant theme appearing in women’s descrip- 
tions is that of 2 relatively disconnected sequential lives, 
| before and | after 40. 

The paper will discuss the implications for under- 
sanding psychologic and social development in adult- 


Adult Education for the Aging—lIts Limitations. 
W. H. Reats, Washington University, St. Louis. 


All adults, at any age, can profit from continuing 
their education but to realize the greatest profit, educa- 
tion for the later years comes too late. 


What we are when young determines to a large extent 
what we are when old. The habits developed in child- 
hood and youth are carried over into old age. We 
develop, as a rule, few new interests late in life. Those 
not interested in early ages in good reading. good 
music, and wholesome recreation do not easily develop 
them later. One’s early environment and the school 
have a predetermining influence which carries through 
to the end of life, and, therefore, to be most effective 
the school must consider preparation for all of life, not 
only the years of childhood and youth. 

Our various rolls show us that 57 per cent of our 
high school graduates have not read a book in a year, 
slightly more than one-half of our eligible voters vote, 
even the teachers do not show a very good record in 
this regard, and most persons are spectators rather than 
participants in recreational activities. If proficiency and 
satisfaction are not acquired so that they function in 
early adulthood, adult education in the later years is 
handicapped. 


The Relationship of the Halstead Impairment 
Index and the Wechsler- Bellevue Total 
Weighted Score to Chronologic Age. 

R. M. Rerran, Department of Surgery, Indiana Uni- 
versity Medical Center, Indianapolis. 


This investigation was conducted in order to deter- 
mine the relationship of chronologic age to the Halstead 
Impairment Index and Wechsler-Bellevue total weighted 
score. After complete neurologic examination, the sub- 
jects were divided into 2 groups: Group 1 consisted of 
190 with unequivocal evidence of brain damage, and 
Group 2 comprised 116 with no clinical or anamnestic 
evidence of brain damage. 

The complete W-B scale arid Halstead’s neuropsy- 
chologic battery were administered to each subject. The 
Halstead Impairment Index and the full-scale W-B 
weighted score (unadjusted for age) were obtained. 
The 2 groups were combined to form an equivalent 
T-score scale for each variable. Mean T-scores for indi- 
viduals in each 5-year age interval (from 20 to 65 
years) were plotted for each group. Correlation between 
age and test results were computed. 

In each 5-year interval the group without brain dam- 
age obtained a better mean than did the brain-damaged 
group on both variables. The intergroup T-score differ- 
ences were generally larger for the Impairment Index 
than the W-B total. Correlations between age and 
W-B total for the brain-damaged and non-brain-dam- 
aged groups were .37 and .35, respectively. For the 
groups with brain damage, age and Impairment Index 
correlated .37, but the correlation between these vari- 
ables for the group without brain damage was .60. 
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Statistically significant deviation from rectilinearity of 
relationship was approached in this last instance. 

The results will be compared with those obtained by 
others and their possible significance concerning changes 
in brain functions associated with aging will be noted. 


The Older Worker in Business and Industry. 


A. Sacamone, Adult Education Center, St. Louis Uni- 
versity, St. Louis. 


Healthy, capable workers who have been denied jobs 
merely because of their age pose one of the greatest 
problems facing our society today. Business leaders have 
a moral responsibility to their communities, not only to 
retain but to hire such workers. 

A large factor in the discrimination of older workers 
is the continued growth of pension plans in these post- 
war years. The prepaid pension and medical plans usu- 
ally bar older workers, or make the premiums for them 
so high employers are not willing to hire them. 

Older workers, if united, could pressure the passage 
of legislation prohibiting age discrimination. But dis- 
crimination can only be removed by a change in public 
attitude. 

Business must realize that what is good for business 
is not always good for the community, but what is good 
for the community is good for business. 

Continued employment is necessary for an individ- 
ual’s well-being. Employment is a source of prestige 
and recognition, a basis for self-respect, a place for 
social participation, a source of creative self-expression, 
and a way of making time pass. 

It is inconsistent that we Americans are spending 
vast sums of money and scientific ingenuity to lengthen 
our physical lives on the one hand and arbitrarily cut- 
ting our social and economic lives shorter and shorter 
on the other. 

There are more than 1,500,000 workers 65 years of 
age and over who are both physically and mentally 
capable of working, but who are denied work because 
of their age. Retirement is the greatest man-made prob- 
lem we have today. 

The problem of employment for older workers is 
being discussed in many ways and by many groups, but 
it is not being discussed effectively by those who can 
best do something about it—the policy making leaders 
of management. 

This paper will discuss the project “To Develop a 
Climate and Create Employment Opportunities for the 
Older Workers” undertaken by the writer for a 6-month 
period, in cooperation with the Missouri State Division 
of Employment Security and the Bureau of Employ- 
ment Security, U.S. Department of Labor. 


Behavioral Rigidity as a Central Concept in the 
Analysis of Age Changes in Adult Behavior. 


K. W. Scuate, University of Washington, Seattle. 


Recent work with the psychologic concept of “be- 
havioral rigidity” has raised interest in using this con- 
cept as a central mediating factor. The present paper 
discusses implications of applying the concept to the 
analysis of adult age changes in human behavior. Two 
models are suggested: 1) If the “disease” theory of aging 
holds, then one would expect the more rigid person to 
have greater difficulty in adjusting to the stress he is 
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exposed to and show earlier decline, whereas if 2) the 
“maturational” view of decline be true, then such de- 
cline should be a function of initial level of ability for 
both flexible and rigid populations. 

Experimental evidence supporting the second model 
is discussed, based on a cross-sectional study of the 
relations between Thurstone’s Primary Mental Abilities 
and Schaie’s Test of Behavorial Rigidity for successive 
samples in 5-year age intervals from a group of 500 
adults aged 21-70 years. 


Psychopathologic Investigation of the Senile Psy- 
chosis. 

J. SHeps, New York City. 

The usual subsidence of acute senile psychosis in 
mental institutions and the occurrence of “admission” 
psychosis in homes for the aged point to the importance 
of anxiety from maladaptation to complicated or new 
situations. 

Paranoid personalities in the aged, in contrast to 
younger groups, form a psychotherapeutic relationship 
consistent with the degree of organic disorganization 
providing communication is possible. 

Applying Bender’s work on the disturbance of spa- 
tial and temporal organization in cerebral incompe- 
tence, Weinstein and Kahn demonstrated that the in- 
competent brain permits a disordered symbolic percep- 
tual pattern of organization seen occasionally in the 
normal state in poetry and humor. The adaptive mean- 
ing of the psychopathology was an attempt to resolve 
the threatening situation of the serious illness, disabil- 
ity, and death. 

The importance of these concepts in understanding 
the symptoms of senile psychosis is outlined. The plea 
for help that paranoid personalities cannot express 
openly is the common factor. 

Management of these cases includes understanding 
of the denial of the fears of chronic disability, depen- 
dency, and death. The aid of the children or social 
agency in fulfilling the dependency needs and simplify- 
ing the environment has been instrumental in reducing 
adaptive tasks sufficient to the capacity of the incom- 
petent brain. Anxiety and consequent maladaptation, 
the symptoms, are relieved. Illustrative cases are cited. 


Rorschach Patterns of Normal and Senile Aged 
Persons Contrasted with Young Groups and 
Interpreted within Three Personality Theories. 
MarcarEt THALER, Walter Reed Army Institute of 
Research, Washington, D.C. 

Two procedures were employed in this study. Ror- 
schach responses from a group of normal aged persons 
living independently in the community were contrasted 
with those from a group of newly hospitalized “senile” 
persons with similar backgrounds. Each group was com- 
pared with normative values reported in the literature 
for groups of younger adults. 

Secondly, Rorschach scorings were consistently de- 
fined within constructs from 3 personality theories, 
those of psychoanalysis, Goldstein, and Lewin. The 
Rorschach patterns of the 2 aged groups were inter- 
preted within each of these personality frameworks. 

There were few significant differences between the 
Rorschach patterns of the community group and nor- 
mative values expected in groups of younger adults. 
However, there were vast differences between the senile 
group and the other 2 groups. 
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The psychoanalytic definitions offered 5 criteria of 
ego functioning (regulation of perceptual activity, motor 
discharges, memory, reality testing, and synthesizing 
functions), plus dynamic content analysis as the frame- 
work for viewing personality characteristics of these 
aged persons. 

Goldstein’s theory ordered the data within the con- 
cepts of figure-ground relationships, concrete-abstract 
attitudes, and ordered-catastrophic behavior. 

Lewin’s concepts offered personal regions, barriers, 
and locomotion; level of aspiration, regression and the 
concept of the person. 

The findings revealed that a group of adequately 
functioning older persons shared many Rorschach pat- 
erns with groups of younger adults, while records from 
a group of senile persons differed significantly. The 
3 personality theories used to interpret the findings 
offered useful hypotheses for evaluating personality 
functioning in groups of aged subjects. 


Morbidity of Older People in Relation to Social- 
Class Position. 


I. L. Wesser, Institute of Gerontology and Depart- 
ment of Sociology and Anthropology, University of 
Florida, Gainesville. 


This paper presents an analysis of the relationship of 
social-class placement to incidence of disabling illness 
and patterns of health care for 1,278 individuals aged 
50 and over. The data were obtained through interviews 
with informants in households located in 4 counties 
and | metropolitan area in central and northern pen- 
insular Florida. The cases in the counties, while not 
necessarily statistically representative, were selected by 
a random method; those in the city constituted a di- 
rected, nonproportional sample of middle- and lower- 
class persons. Social-class position was inferred from 
the rating on a 5-point scale based on the subject's 
dwelling. 

The morbidity data include the number of days lost 
from work, school, or other usual activity caused by 
illness or accident; cause of the disabling illness; 
whether patient was attended by a physician; whether 
he was hospitalized; use of services of physicians and 
surgeons, practitioners other than physicians and sur- 
geons, dentists, nurses, and public health departments; 
self-rating of health; and incidence of chronic illnesses 
and disabilities. 

The results of the analysis show that incidence and 
duration of disabling illness and certain kinds of 
health-care behavior tended to vary with social position. 


The Relation of A-Wave Latency of the Electro- 
retinogram to Human Aging. 


A. D. Weiss. Section on Aging, National Institute of 
Mental Health,* Bethesda. 


The increase of simple reaction time with advancing 
age has been well documented. As part of a larger 
program to analyze the time course of simple reaction 
time into its component parts, the latency of sense 
organ activation was considered. Although the physio- 
logic basis of the electroretinogram is not well under- 
stood, it may be assumed that the initiation of the 
a-wave represents the initial physiologic response to the 
physical stimulus of light. 
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Medically normal old and young male subjects were 
used. The pupil was first dilated with neosynephrine, 
and after 10 minutes’ dark adaptation the eye was sub- 
jected to brief (six microsecond) flashes of light of ex- 
ponentially graded intensity. Recordings were made 
through a contact lens electrode. 

The a-wave latencies were measured from the shock 
artifact to the first discernible base line change. The 
data were then analyzed in terms of age, latency, and 
stimulus intensity. 


* National Institutes of Health, United States Public Health Service, 
Department of Health, Education and Welfare, Bethesda, Maryland. 


The Adult’s Social Life Space and Successful 
Aging: Some Suggestions for a Conceptual 
Framework. 


R. H. WixuaMs, National Institute of Mental Health, 
Bethesda, and Martin B. Loes, Community Studies, 
Inc. and Committee on Human Development, Uni- 
versity of Chicago. 


The social sciences have done relatively little research 
and have evolved relatively little by way of a systematic 
conceptual scheme for describing and evaluating the 
social life of a particular person, especially among 
adults. With whom does a given person interact? With 
how many people does he interact? How often and how 
long? How intimate is he with whom in his social 
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world? Are the people active in nis social environment 
similar to himself or is there a range and variety of 
such persons? Is he sometimes superordinate, some- 
times a peer and sometimes subordinate or is one posi- 
tion dominant in his social interaction? What kind of 
a pattern of social life is characteristic of an individual? 
What is an appropriate or healthy pattern of social 
life for an individual of given age, sex, social class, and 
physical health status? A social map can be projected 
from answers to questions such as these. It is this map 
which we think of as an individual’s “social life space.” 
We plan to explore systematically the social reality 
within which an individual lives, terms of his inter- 
action with other individuals, and relations between 
images he has of himself and the images others have 
of him. 

We can assume that there is a pattern or order in 
these interactions; an individual may have a few or 
many individuals with whom he interacts. He may 
interact with greater or lesser intensity; his interactions 
may be simple or varied. Number, intensity and com- 
plexity may then be thought of as 3 major dimensions 
which make up an individual’s social life space. Fur- 
thermore, these dimensions may well vary in relation to 
age, sex, social class, and personality structure. 

It is possible to describe the present social life space 
for any individual. In relating this life space to age, sex, 
social class, and personality, we may be able to estab- 
lish some norms for healthy or at least appropriate 
social life spaces. 


SECTION ON SOCIAL WORK AND ADMINISTRATION 


Panel: Senile Patients and Their Care. 


R. Gnrinxer, Psychiatric-Psychosomatic Institute, 
Michael Reese Hospital, Chicago; Jupce O. KERNeER, 
Chicago; S. SHinpEtL, Medical Director, Connecticut 
Commission on the Care and Treatment of the 


Chronically Ill, Aged and Infirm, Hartford. 


A panel discussion of the patient with a diagnosis of 
senility is presented from the various points of view of 
related disciplines. 

Questions to be emphasized include the following 
subjects. Who are the persons now classified as senile? 
Which of them should be committed to a state mental 
hospital? What kind of information does the court 
require from other fields, such as social work, medi- 
cine, and psychiatry, in order to make a proper judg- 
ment regarding commitment? What is the role of the 
court? Which patients should remain in state mental 
hospitals? Which should be removed and what are 
the best procedures for removal? Can greater coope- 
ration between the professions of law, psychiatry, and 
social work secure better care for older patients? 


Panel: Adult Boarding Homes and Their Place in 
Community Resources for Older People. 


Mrs. R. Snyper, Department of Welfare, City of 
New York, ANNtE May PEMBERTON. Supervisor, Ser- 
vices to the Aged, North Carolina State Department 
of Public Welfare, Raleigh: Hester CrutcHEer, New 
York State Department of Mental Hygiene, Albany. 


A panel presentation is based on the ways in which 


boarding homes have been used successfully in the care 
of older people. Participants will describe and analyze 
programs conducted by a city public assistance agency, 
by a state department of welfare, and by a state de- 
partment of mental hygiene. Factors to be considered 
include the recruitment and supervision of boarding 
homes, the selection and placement of persons to re- 
ceive boarding home care, and an evaluation of the 
potentialities of boarding homes for different kinds of 


‘ older people. 


Panel: Planning Education and Recreation Pro- 
grams for Older Adults. 


Henrietta RaBe, Supervisor, Education for the Aging, 
New York State Bureau of Adult Education, Albany; 
Rutu Hut, Director of Community Organization for 
Aging, Stephenson County, Illinois Public Aid Com- 
mission, Freeport; Boyp, W. H., Senior Citizens 
Steering Committee of the Long Beach Community 
Council, Long Beach, Calif. 


This panel will discuss how different kinds of agen- 
cies have taken the responsibility for the planning and 
stimulation of education and recreation programs. Spe- 
cific examples will be described, illustrating community 
organization and program development in various 
areas. These refer to leadership through a state agency, 
through a county public welfare department, and 
through a local welfare council. Allocation of respon- 
sibility will be analyzed. 
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An Analysis of the Relation of Aging to Medical, 
Social, and Economic Characteristics of Pa- 
tients as a Basis for an Action Program in 
Meeting the Health Needs of an Aging Popula- 
tion. 


Watter M. Beatriz, Jr.,* Director, Community Ser- 
vices to the Aging, Community Welfare Council, 
Madison. 


In Dane County, Wisconsin, a three-year study has 
been undertaken to determine the relationship of age 
to the following; diagnoses of patients, sex difference of 
patients, disabilities of patients, length of treatment or 
care for a particular diagnosis, services received and 
needed, and financial patterns of medical and health 
care of patients. The survey involved 175 professional 
persons and included the characteristics of approxi- 
mately 5,000 patients. 

The use of the survey as a method of educating pro- 
fessional persons regarding the aging process in their 
own areas of responsibility, as well as action, is an 
important contribution of this study. Community or- 


* Present address, Dept. of Sociology, Lindenwood College, St. 
Charles, Mo. 
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ganization as a social work technique in studying and 
meeting the needs of the aging is an essential part of 
this methodology. Each profession studied its own 
areas of service to the aging patient using the ques. 
tionnaire and interview methods. The Wisconsin State 
Board of Health tabulated data in order to correlate 
findings. Independently each profession reviewed the 
findings from the study and then met jointly in order 
to develop recommendations for action. Through this 
process a county wide health plan for the aging was 
developed: 
1) county wide home care services for the aging and 
long-term patient, including 
a) nursing services 
b) rehabilitation and therapeutic services 
c) social case-work services 
d) part-time housekeeping services 
e) diversional and volunteer services 
2) a Substitute Family Plan for the aging 
3) an annual inventory of nursing home services 
4) the establishment of social service departments in 
all general hospitals, and, 
5) a plan to meet the needs of the mentally infirm 
aged. 
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Clifton, N. J. 
Norristown, Pa. 
U. Cincinnati Med., Cincinnati, Ohio 
Philadelphia, Pa. 
Miami, Fla. 
Berkley, — 
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ronx, 'N 
Johns Hopkins Hosp., Baltimore, Md. 
Brook lyn, N. Y. 
Washington U. Med., St. Louis, Mo. 
U. Texas Med., Galveston 
‘omah, Wisc. 


Brooklyn Hebrew Home & Hosp. for Aged, 


Brooklyn, N. Y. 
Detroit, Mich. 
Hartford, Conn. 
Chicago, Ill. 
haron, Pa. 


Walter Reed Army Inst. Res., bee of «2 
Vet. Admin. Cen., Camp White, Oregon 


New York Ci 
Brooklyn, N. Y. 

Chicago, Il. 

Mt. Sinai Hosp., Cleveland, Ohio 
New York City 

Boston, Mass. 

Jewish Family Serv., Dallas, Texas 

s Angeles, Calif. 

Clayton, Mo. 

Welf. Counc., Toronto, Canada 

Nat. Vitamin Fd., New York City 
Bjorksten Res. Labs., Madison, Wisc. 
a San., Shreveport, La. 

cGill U., Montréal, Canada 
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Manteno State Hosp., Manteno, III. 
George Weston Ltd., Ri esaaet Canada 
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St. Christopher’s Hosp., Philadelphia, Pa. 


adison, Wisc. 

Brooklyn, N. Y. 

Washington, D. C. 

Florence, Italy 

Bur. Old Age Assis., Somerville, Mass. 
Santiago, Chile 

Riverview Home, Philadelphia, Pa. 
Ciba Ltd., Basel, Switzerland 
Chicago, Ill. 

New York City 

Cleveland, Ohio 

Beverly Hills, Calif. 

Health Dept., Montréal, Canada 
Durham, N. C. 

Cambridge, Mass. 

Torreén, Coah., México 


Community Counc., Portland, Oregon 
Upjohn Co., Kalamazoo, Mich. 
Newark, N. J. 

Jersey City, N. J. 

Home for Incurables, Baltimore, Md. 
Wellesley Hills, 4 


Family & Children’s Serv., Pittsburgh, P. 


Washington, D. C. 

San Francisco, 6 9 

L. I. Coll. Med., Brooklyn, N. Y. 
Lake oth “I. 
San Francisco, Calif. 
Ohio State U., Columbus 
West Point Mfg. Co., West Point, Ga. 
Rogaland sjukehus, Stravanger, Norway 
Div. Health, Jefferson City, Mo. 
Convalescent Cen., Fort Worth, Texas 
hio U., Athens 
East Lansing, Mich. 
Hamilton, Ont., Canada 
Denver, Colo. 
Albany, N. Y. 
Nat. Soc. of Seniors, Washington, D. C. 
Mass. Inst. Technol., Cambridge 
Cincinnati, Ohio 
Washington U. Med., St. Louis, Mo. 
hattanooga, Tenn. 
Methodist Church, Los Angeles, Calif. 
Counc. Church Women, Minneapolis, 
Minn. 
Kansas City, Mo. 
Harvard U. Med., Boston, Mass. 
Madison, Wisc. 
U. Chicago, Chicago, III. 
Upjohn Co., Kalamazoo, Mich. 


N. C. Baptist Home, Winston-Salem, N. C. 


Lansing, Mich. 
Sylacauga, Ala. 
aha, Nebr. 

Los Angeles, Calif. 
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(M) Mich. State Coll., East Lansing 
Mueller, Emily E, (M) amy my Pa. 
Mueller-Deham, A. (FC) ork City 
Muhlberg, W. (FS) Cincinnati, Ohio 


Los Angeles, Calif. 
U. Pittsburgh Med., Pittsburgh, Pa. 
New Lothrop, Mich. 


Mother M. Bernadette de Lourdes (FS) 


Mother M. Josita (M) 
Mother Marie de Lourdes (M) 
Mother Mary Concordia (FS) 


Mount, C. J 
Muelder, M, E. 


Mulholland, Elizabeth A. (M) Bur. Old Age & Surv. Ins., 
pees 
Mulholland, H. B. (M) Charlottesville, Va. 
Mulvey, (Mrs.) G. F. (M) Providence, R. 
Mumma, Marjory E. (M) Mt. Morris, Il. 
Munter, E. J. (FC) San Francisco, Calif. 
Murphy, Elaine F. (M) J. L. Hudson Co., Detroit, Mich. 


Newton, Mass. 

Catholic Charities, New York C ity 
State U. N. a Med., Brooklyn 
New York City 
"“endsanl. Pa. 


Murphy, W. T. (M) 
Murray, G. (M* 
Murray, I. Mack. (FB) 
Myers, A. F. (FP) N. Y 
Myers, Anna S. (FS) 


Levindale Hebrew Home & Infirm., Baltimore 


Nagel, H. (FC) 
Elmhurst, N. Y. 


Nagy, Elsie R. (FS) 


Nayvar, S. N. (FB . Minn., Minneapolis 
Necheles, H. (F B- FC ) Chicago, Ill 
Nelson, ‘ M. (FC) Seattle, Wash 
Nelson, M. (FC) ae, City, Calif. 
wee hey Pee L. (FP) Chicago, II. 
Newell, R. R. (FC) Stanford U. Med., San Francisco, Calif. 


Jewish Home for Aged, Detroit, Mich. 
Jewish Home for Aged, Atlanta, Ga. 
New York City 


Newman, G. (G) 
Newmark, L. (FS) 
Ney, C. (ro) 


Nichol, I (FC) Miami, Fla. 
Nixon, W. 3. (M) Dyersburg, Tenn. 
Noetzel, Pg it” fe Jr. or) John Carroll U., Cleveland, Ohio 
Norris, Baltimore City Hosps., Baltimore, Md. 


New York Gy 
Louisville, 
Spring Valley, WY 


Novey, a (G) Coldwater Mem. Hosp., 
Noyes, Helen (FS) 


Nystrom, P. H. (FC-FP) 


O brist, W. D. 8) Inst. of Living, Hartford, Conn. 
O'Donovan, Cc. Kalamazoo, Mich. 

den, E. (FB). Ohio State U., Columbus 
O'Grady, J. (FS) Nat. Conf. Catholic Char., betes “ty i= D. C. 
Ohmoto, M. (FC) Louis, Mo. 
Olbrich, O. " (FC) pers 2), England 
Olsen, Inger (M) fountain, B. C., Canada 
O’Rear, E. P. (M) Los Angeles, Calif. 


Gen. Hos 
Copper 
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Osgood, (Mrs.) dks ‘ M) East Lansing, Mich. 
Ostomel, M. 4 & Welf. Planning Counc., Los Angeles, Calif. 
Oxley, Lucy FC) Cincinnati, Ohio 


Page, H. F. (FC) Philadelphia, Pa. 
Page, I. H. (FB) Cleveland, Ohio 
Panella Casas, M. (FC) Barcelona, Spain 

~) Columbus State Hosp., Columbus, re) 


Papez, J. as! Se hio 
Parfentjev, I. a B) Yale U. Med., New Haven, Conn. 
Parker, M. ra v7 C) Columbus, Ohio 
Parkhurst, L. W. (M) Philadelphia, Pa. 
Parramore, Grace R. (M) Crown Point, Ind. 
Parrett, Myra L. (G) Tecumseh, Mich. 
Paul, M. S. (M) Chicago, III. 
Pauncz, A. (FC) Vet. Admin. Hosp., Ney Ill. 
Payno, M., Jr. (FC) México, D. F., México 
Pearce, C. "A. (FP) N. Y. State Dept. Labor, N. Y. C. 
Pearlman, S. L. (FC) Chicago, Ill. 
Pearlstein, M. (M) Jewish Home for Aged, Miami, Fla. 
P uenio, E. A. > U. Nuevo Leén, Monterrey, México 
Perkins, R. B. (G Dept. Health, Ed., & Welf., bedumees ay od 
Perkins, Viola (FS) Farmer Fd., Dallas, Texas 
Perlin, S. (G) Nat. ai, oe —_ Bethesda, Md. 
Perlman, R. M. (FC) an Francisco, Calif. 
Peterson, P. D. (M) Welf. of. Gettysburg, S. D. 
Peterson, R. L. (FP) Greenwich, Conn. 
Pfeiffer, H. H. (FB) ei f. Polar-Mikrosko., Bremen, Germany 
Pfeiffer, Mildred C. J. (FC Merion Station, Pa. 
Phillips, H. (FP) East St. Louis, Ill. 
Pickell, F. W. (FC) Baton Rouge, La. 
Pickhardt, O. C. (FC) New York City 
Piersol, G. M. (FC) Wynnewood, Pa. 
Pilgeram, L. O. (FB) Stanford U., Sanford, Calif. 
Pincus, G. (FB) Worcester Fd. Exper. Biol., Shrewsbury, Mass. 
Pittard, (Mrs.) M. C. (M) Decatur, Ga. 
Platner, Natalie (G) Toronto, Canada 
Plimpton, C. 7. (FC) Columbia-Presbyterian Med. Cen., N. Y. Cc. 
Pogge, R. C. (FC) Wm. Merrell Co., Cincinnati, Ohio 
Pollack, H. (FC) New York City 
Pollack, M. A. (FB) Morris Plains, N. J. 
Pollak, O. J. (FB) Dover, Dela. 
Pollak, Otto (FP) U. Pa., Philadelphia 
Pomerance, J. B. (FC) Miami Beach, Fla. 
Pomeranze, J. (FC New York City 
Pomrinse, S$. D. (M) Dept. Health, Ed. & Welf., betes wy. 
Poole, Catheryn (M) Troy, N. Y. 
Poole, Elma (M) St. Louis, Mo. 
Pope, F. E. (FC) Long Island City, N. Y 
Posey, A. Margaret (FC) Cincinnati, Ohio 
Posey, W. H. (G) Ohio Citizens Counc. Health & Welf., 
Columbus 
Posner, W. (FS) Jewish Comm. Serv., Bayside, N. Y. 
Pottenger, F. V. (FC) Pottenger San., Monrovia, Calif. 
Potter, W. H. (FC) Memorial Hosp., Harlan, a 
Potts, Jane H. (G) Eest Lansing, Mich. 
Powell, - S. (FS) Family Serv. Assn., Boston, Mass. 
Prados, M . (FP) Montréal, Canada 
Pratt, L. A. (FC) Detroit, Mich. 
Pressey, S. L. (FP) Ohio State U., Columbus 
Price, A. H. (FC) Mich. State Med. Soc., Detroit 
Prickett, C. J. (FC) Dela. State Welf. Home, Smyrna 
Prudente, A. (FC) Sao Paulo, Brazil 
Prussin, Dorothy V. (FS) New York City 
Pulse, Irene R. (G) East Lansing, Mich. 
oe J. P. (FB) U. Tenn., Memphis 
Quintero Quintero, J. (FC) Caracas, Venezuela 
R sab, W. (FC) U. Vt. Med., Burlington 
Rachofsky, (Mrs.) O. E. (G) Dallas, Texas 
Raible, Mildred G. (G) Counc. Soc. Agencies, Dallas, Texas 
Railey, Elma P. (G) Pine Forest Rest, Inc., Potecasi, N. C. 
Raisbeck, M. J. (FC) New York City 
Ramsey, W. A., Jr. (FB) Cayce, S. C. 
Ranck, Margaret (FS) Carthage, Ill. 
Randall, Ollie A. (FS) Community Serv. Soc., New York City 
Rank, Betty J. (M) Oakland, Calif. 
Rathbun, H. K. (FC) Baldwin, Md. 
Rathe, H. W. (FC) Rohlf Mem. Clinic, Waverly, Iowa 
Ravdin, I. S. (FC) U. Hosp., Philadelphia, Pa. 
Ravetz, E. (M) Philadelphia, Pa. 
Ravin, L. H. (M) Dept. Health, Ed., & Welf., Washington, 
gC. 
Ravner, a ot & Aceokeck, Md. 
Rawls, W. B. (FC) New York City 
Reals, W. H. (FP) Washington U., St. Louis, Mo. 
Rechtman, A. M. (M) Albert Einstein Med. Cen., Philadelphia 
Redisch, W. (FC) New York City 
Reebel, a R. (FS) U. Mich., Ann Arbor 
Reeve, G. H. (FP) Cleveland, Ohio 
Reich, S. B. “(FC) Hackensack, N. J. 
Reifenstein, Eg. ¢C.. iJ. (FC) Butler, N. J. 
Reitan, R. M. (FP Ind. U. Med., Indianapolis 
Remmers, H. H. iM) Purdue U., Lafayette, Ind. 


Remsen, D. B. (FC) 


Rendl, Mildred (FP) 
Repasky, J. (FC) 
Reynolds, Mildred M. (FS) 
Rhoads, i . ee) 
Rich, J. G) 
Richmond “wh B. (FC) 
Ring, G. C. (EB 

Ringe, Helen H. (M) 
Roberts, A. F. (G) 


Squibb Inst. Med. Res., New Brunswick, 


N. 
Long Island City, N, t 
Akron, Ohio 
Purdue U., Lafayette, Ind, 
Philadelphia, Pa, 
J. B. Roerig & Co., C chicago, Ill, 
as, Ti 
U. Miami Med., Coral Gables, Fl 
’ Washington, D.C. 
Miami, Fla, 


Serv 
Roberts, S. (FS) Rosa Coplon Jewish Old Bolte Home, Buffalo, 
N. 


Robillard, E. ™) 
Robinson, G. » Jr. (FB) 
Robinson, hed G. (FP) 
Roche, M. B. (FC) 
Rockstein, M. (FB) 

Roen, P. B. (FC) 

Rogers, J. B. (FB) 

Rogers, M. (G) Dept. I 
Rogers, W. F. (M) 

Rome, Natalie (M) 

Roofe, P. G. (M) 

Ropes, Marian W. (FC) 
Rorem, C. R. (FS) 
Rosenberg, Alice D. (M) 
Rosenberg, G. (M) 
Rosenberry, B. F. (FC) 
Rosenthal, F. H. (FS) 
Ross, A. (M) 

Ross, M. (M) 

Ross, S. S. (G) 

Rossiliano, Anna K. (FC) 
Roth, M. (M) Bre 


Rothermel, R. E. (FP) 
Rothschild, D. (FC) 
Rothschild, K. (FC) 
Rouse, M. O. (M) 


qs 

U. Montréal, Montréal, Canada 

Kansas C ity, Mo, 

Long Beach, Calif, 

St. Louis, Mo. 

N. Y. U. 5 New York City 

Los Angeles, Calif. 

U. Louisville, Louisville, Ky, 

jealth, Ed., & Welf., Washington, D. ¢ 
Fulton, Mo, 

West Hartford, Conn. 

U. Kans., Lawrence 

Mass. Gen. Hosp., Boston 

Philadelphia, Pa. 

New York City 

Montréal, Canada 

Palmerton, Pa, 

Jewish Home for Aged, Pittsburgh, Pa, 
New York City 

Beverly Hills, Calif, 

Sidney S. Ross Co., New York City 
New York City 

»oklyn Hebrew Home & Hosp. for Aged, 
Brooklyn, N. Y. 

Am. Heart Assn., New York City 
ewton, Mass. 

Plainfield, N. J. 

Dallas, Texas 


Rudin, E. H. (FS) Jewish Home for Aged, Rochester, N. Y. 


Rudzinska, Maria A. (FB) 
Ruggles, (Mrs.) W. B. (G) 
oe W. L. (FP) 
Ryan, J. (G) 

Ryder, Claire F, (FC) 


Sackler, A. M._ (FC) 
Sadler, (Mrs.) R. P. (G) 
Sadow, H. S. (M) 
Salamone, A. (FP) 
Salon, N. L. (M) 
Samaras, S. C. (FB) 
Samuels, S. S. (FC) 
Sanderson, _ S. (FP) 
Sardo, J. (G) 

Sauer, W. N. (FC) 
Saunders, H. W. (FP) 
Schaie, K. W. (M) 
Schatz, A. (M) 

Schaus, R. (FC) 
Scheier, (Mrs.) A. (M) 


4 
Schermerhorn, Helen M. (M) 


Schiffrin, M. J. (M) 
Schoonover, Maurine S. (G) 
Schraer, H. (FB) 
Schroeder, H. A. (FC) 
Schronce, Julia (G) 
Schueler, Julia (M) 
Schuom, a. - (G) 
Schuster, D. B. 
Schweitzer, M. ov iM) 
Scriba, Isabel (M) 

Seidel, H. (FC) 

Selvidge, L. (M) 
Severinghaus, E. L. (FC) 
Shafer, Kathleen N. (FP) 
Shanas, Ethel (FP) 
Shank, J. B. (M) 

Shank, R. E. (FC) 
Shapiro, A. (FC) 

Shearer, F. (FS) 

Sheinin, J. J. (FC) 
Sheps, J. (M) 

Sherman, E. D. (FC) 
Sherson, J. S. (FC) 
Shettel, R. (FC) 
Shimoda, May M. (M) 


Rockefeller Inst. Med. Res., N. Y. C. 
Dallas, Texas 

Peoria, Ill. 

Detroit, Mich. 

Geriatrics Unit, Boston, Mass. 


New York City 

Charlotte, N. C. 

Lakeside Labs., Milwaukee, Wisc. 
St. Louis U., St. Louis, Mo. 

Fort Wayne, Ind. 

Creighton U. Med., Omaha, Nebr. 
New York City 

Ohio State U., Columbus 

Franklin Square, N. Y. 

St. Louis, Mo. 

Iowa City, Iowa 

U. Wash., Seattle 

Oreland, Pa. 

Grand Duchy of Luxembourg 
Peninsula Volunteers, Menlo — 
Cali 

Schermerhorn Nursing Homes, 
Albany, N. Y. 

Chicago, Ill. 

Fort Worth, Texas 

Pa. State U., University Park 
Washington U. Med., St. Louis, Mo. 
C harlotte, N. C. 

Iowa City, lowa 

East Lansing, Mich. 

Strong Mem. Hosp., Rochester, N. Y. 
New York City 

Retirement Counc., New York City 
Baltimore, Md. 

Olympia, Wash. 

Essex Fells, “| ]. 


Elizabeth, N. J. 

Evanston, Ill. 

St. Louis Chronic Hosp., ag Louis, Mo. 
Washington U. Med., Louis, Mo. 


Brooklon N. Y. 

Bd. Soc. Missions, ! we York City 
Chicago, Il. 

New York City 

Montréal, Canada 

Malvern, Pa. 

Allentown State Hosp., Allentown, Pa. 
Fort Douglas, Utah 


Shipman, P. A. (M) Masonic & Eastern Star Home, Forest Gaal 


sere S (G) 

Shoc Margaret T. (G) 
Shock, N. (FB) 
Shockey, R. re (G) 
Shore, H. (FS) 

Shore, M. J. (M) 


egon 

Midland, Mich. 

Baltimore, Md. 

Baltimore City Hosps., Baltimore, Md. 
oorestown, N. 

Dallas, Texas 

New York City 





Sindor 
Singh 
Sison, 
Sister 


Slader 
Slater: 
Slaug! 
Slonal 
Smith 
Smith 
Smith 
Smith 
Smith 
Smith 
Smith 
Smith 
Smith 
Snide 
Snyde 
Sobel, 
Soder 
Sohlb 
Soncii 
Sonne 
Sonqu 
Sonta 
Soop, 
Sorter 
Sosa, 

Souto 
Speal 


Specti 
Spies, 
Spoto 
Sprag 
Sprun 
Staffo 


Stair, 

Stant 
Stant 
Stant 
Staple 
Stark, 
Starr, 
Steele 
Stein, 
Stein! 
Stein 
Stern, 
Stern. 
Stern! 
Stews 
Stieg] 
Still, 

Still, 

Stone 
Store! 
Strass 
Strot! 
Stubk 
Studz 
Sture 
Sturk 
Sulki 
Sunt: 
Surts 
Sutte 
Suzm 
Swaii 
Swan 
Swar: 
Swar 


Swith 


Tai 
Talle 
Tarr 
Tate 
Taut 


Tay] 
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New ; M. ; go) Columbia U. Med. Cen., N. Y.C. Taylor, Ida S. (M Gordon Conval. & Rest Home, Washington, 
— og a Presbyterian Home, High Point, N. C. ‘ “” De 
and City, N.¥ ped ; “Hf MM) Towers, Perrin, Forster & Crosby, Inc., Teplor, Maroeret (G) Columbus, Ohio 
Akron, Ohig Philadelphia, Pa. 2a ©) les Church, East Lansing, Mich. 
, Lafayette, Ind. Siegal we (M) Mt. Vernon, N. Y. Terman, M. (FS) Waveland’ lanor & Conval. Home, Chicago 
hiladelphia, Pa, om 8 . (FC) Santurce, Puerto Rico _— Terrence, A. € (FC) Opelousas, La. 
«+ Chicago, Ill Subs. C. G. FS) Elli—Old Folks Home, eet 4 Iceland Tews, Opal (GS). Counc. House for Senior Citizens, Minneapolis 
Dallas, Texas berg, M. Louis, Mo. _Thill, C. J. Oak Park, Ill. 
ral Gables, Fla, Saaten Ruth PEC) St. Louis, Mo. Thomee, F. Ww. ‘r. ge) U. Texas, Austin 
shington, D, ¢. Silverman, H. L. (FP) Newark, N. J. Thompson, Jane M (G) Lansing, Mich. 
v., Miami, Fla, Silverstein, A. (M) Brooklyn, N. Y. Thompson, K. W. é FB) Organon, Inc., Orange, N. J. 
Home, Buffalo, Simerville, Clara L. (FP) : Corvallis, Oregon Thompson, Lynn (G) Mitchellville, Iowa 
N.Y Simms, H. S. (FB) Coll. Phys. & Surg., New York City Thompson, Phebe K. (FC) Chicago, Ill. 
ontréal, Canak Simon, Charlotte B. (FS) Bayonne, N. J. Thoms, E. J. (M) Manchester Mem. Hosp., Manchester, Conn. 
nsas City, Mo. camry E. (FC U. Minn., Minneapolis  Thoren, V. E. (G) Lutheran Minor Hosp., gen, Wash. 
g Beach, Calif, Sindoni, A., Jr. (FC) Philadelphia, Pa. Thornton, T. F. (FC) Waterloo, Iowa 
St. Louis, Mo, Singher, H. O. (M) a Res. Fd., Raritan, pe Thuresson, P. F. (FC) Riverside, Calif. 
New York City Sison, A. B. M. (FC) Philippines Med., Manila Thurman, H. (G) Coral Gables, Fla. 
Angeles, Calif. Sister M. Ruth "Herron (FS) Mt. Alveano Home for Aged, Thurston, J. L. (FS) Larchmont, a 
Louisville, Ky, Clinton, Iowa = Tibbitts, C. (FP) Dept. Health, Ed., & Welf., Washington, D. C. 
hington, D. ¢, Sladen, F. J. (FC) Henry Ford Hosp., Detroit, Mich. Tietz, Margaret gS N. J. Fellowship Fund, Newark 
ulton, Mo, Slater, L. B. (FP) Lincoln Inst., Miami Beach, Fla. Tjntera, J. W. (FC) Yonkers, N. Y. 
lartford, Conn, —— | fr (FC) Vet. Admin. Hosp., Waco, Texas Tishman, Rose F. (G) New York City 
_ Lawrence Slonaker, L. S) Mather Home, Evanston, Ill.  Tobler-Lennhoff, Alice B. (M) Md. State Dept. Health, Baltimore 
Boston Smith, C. A. H. (FB) New York City Toosy, M. H. (FB) Nishtar Med. Coll., Multan, W. Pakistan 
Hosp. Bost Smith, D. R. (FC) Mem. Hosp., Iron Mountain, Mich. Towne, J. E. (G) East Lansing, Mich. 
New York o Smith, E. M. (FC) Hot Springs, Ark. Traubner, H. (G) Charles Bierman Home for Aged People, 
itréal, Canada Smith, I. (FS) Community Chest, San Francisco, Calif. Montclair, N. By 
‘almerton, Pa, Smith, Joan M. (FS) Verdun Protestant Hosp., Montréal, Canada Travers, M. H. (M) Vet. Admin. Hosp., Fort Howard, 
ittsburgh, Pa, Smith, L. W. (FB-FC) New York City Truex, R. C. (FB) Hahnemann Med. Coll., Philadelphia, Pa. 
lew York Cit Smith, Marian (M) Christ Church Hosp., Philadelphia, Pa. Tuckman, J. (FP) Dept. Pub. Health, Philadelphia, Pa. 
y Hills, Calif Smith, (Mrs.) R. A. (G) Lansing, Mich. Tukey, H. H. (G) Cape Cod, Mass. 
lew York City Smith, W. R. (M) Pasadena, Calif. ulin, Pearl (G) Brooklyn, N. Y. 
lew York City Snider, R. S. (G) Northwestern U., Chicago, Ill. Turell, R. (FC) ew York City 
sp. for Aged, Snyder, N. A. (M) Jewish Home for Aged, Los Angeles, Calif. Turner, H. H. (FC) Oklahome < City, Okla. 
ooklyn, N. Y, Sobel, H. (FB) Cedars of Lebanon Hosp., Los Angeles Turner, Helen (FS) Flushing, N. Y. 
ew York City Soderwall, A. L. (FB) U. Oregon, Eugene —Tutles, A. J. (FP-FC) West Hartford, Conn. 
lewton, Mass, Sohlberg, O. I. (FC) St. Paul, Minn. Tuttle, W. K. (G) Dallas, Texas 
infield, N, J. Soncini, T. M. (M) Ciudad Trujillo, Dominican Republic Tyler, Lina W. (M) Flint Recreation & Park Bd., Flint, Mich. 
Dallas, Texas Sonnenblick, I. I. (FS) Jewish Home for Aged, Detroit, Mich. : 
hester, N. Y. Sonquist, D. E. (M) Chicago, III. tT , : 
s., N. Ya Sontag, L. W. (FP) Antioch Coll., Yellow Springs, Ohio Uae L. (FC) Philadelphia, Pa. 
Dallas, Texas Soop, E. J. (M) U. Mich., Ann Arbor 
Peoria, Ill. Sorter, tate (FC) Chicago, Ill. 
etroit, Mich, Sosa, J. M. (FB) Fac. Humanid. y Cienc., Montevideo, Uruguay V an Cleef, P. ©) Beverly Hills, Calif. 
oston, Mass, Souto, J. (FC) Inst. Med. Exper., Caracas, Venezuela Van de Velde, 5 Ghent, Belgium 
Spealman, Clair R. (M) Civil Aeronaut. Admin., eee, Van Dyke, J. Hi. (M d, “en Med. Coli., Philadelphia, 7” 
. C. Van Hoy, J. M. (FC a 
w York City Spector. S. (M) Counc. State Governments, Chicago, Ill. Van Hoy. Te J. (FB-FC) Nat. Inst. Health, Bethesda, ng 
lotte, N. C. Spies, T. D. (FB-FC) Hillman Hosp., Birmingham, Ala. yan Swol, E. (M) ‘Alexandria, . 
aukee, Wise. Spoto, J. S. (FC) St. Petersburg, Fla. van Zonneveld, R. J. (FC) Groningen, Ho = 
- Louis, Mo, Sprague, H. B. (FC) Brookline, Mass. Varchaver, Catherine (FP) Grand Rapids, Mic! . 
Wayne, Ind. Sprunt. D. H. (M) U. Tenn., Memphis Velardo, J. T. (FB) Yale U. Med., New Haven, Conn. 
maha, Nebr. Stafford, Virginia (FP) Gen. Bd. of Educ. Methodist Church, Venable, G. M. (G) Columbus, ..) 
w York City Nashville, Tenn. Verdone, G. F. (FC) : Charlotte, NS 
-» Columbus Stair, (Mrs.) H. A. (G) Alexandria, Ohio —- Vernier, Claire M. (FP) Vet. Admin. Hosp., Baltimore, . 
uare, N. Y, Stanton, Teannette E. (FP) Ohio Wesleyan U., Delaware Vest, W. E. (FC) Huntington, W. Va. 
Louis, Mo. Stanton, L. W. (M) Chicago, Ill. Vickery, Florence E. (FS) San Francisco Senior Cen., San 
City, Towa Stanton, W. E. (G) Wesley Gardens, Des Moines, Wash. Francisco 
ash., Seattle Staples, Ruth (FP) U. Nebr., Lincoln Villaume, W. J. (FS) Dept. Soc. Welf., New York City 
reland, Pa, Stark, H. R. (FC) San Marino, Calif. Villegas, M) Vanderbilt U. Hosp., Nashville, Tenn. 
Luxembourg Starr, P. (FC) Los Angeles County Gen. Hosp., Los Angeles Visscher, M. B. (FB) U. Minn. ee 
Menlo Park, Steele, J. M. (FB) Goldwater Mem. Hosp., N. Y.C. von Haam, E. (FB) Ohio State U., Columbus 
_ Calif Stein, I. (M) Philadelphia, Pa. 
ing Homes, Steinberg, A. (FC) Philadelphia, Pa. - : 
any, N. Y. Steindler, A. (FC) Mercy Hosp., te City, Iowa W achs, M. (M) Brooklyn, N.Y. 
hicago, Ill. Stern, A. B. (FC) Brooklyn, N. Y. Wade, L. J. (FC) Esso Standard Oil Co., New York City 
orth, Texas Stern, K. (FC) Ottawa Gen. Hosp., Ottawa, Ont., Canada Wagner, A. (FC) Mather Home, Evanston, Ill. 
versity Park Sternberg, F. (FC) Cleveland, Ohio Wagner, Margaret W. (FS) Banjamin Rose Inst., Cleveland, Ohio 
Louis, Mo. Stewart, H. J. (FC) New York City Wagner. O. W. (G) St. Louis, Mo. 
otte, N. C. Stieglitz, E. J. (FC) Washington, D.C. Waener. Ruth E. (G) Royal Oak, Mich. 
City, Towa Still, J. (FB) George Washington U. Med., Washington, D.C. Waife. M. M. (M) Bronx, N.Y. 
sing, Mich. Still, (Mrs.) J. W. (M) Am. Nat. Red Cross, Washington, D.C. Wakefield, H. (FC) Chicago, Ill. 
ster, N. Y. Stone, Evelyn (M) Stone Nursing Home, St. Louis, Mo. Wakerlin, G. E. (FB-FC) U. Ill. Med., Chicago 
York City Storch, S. (FC) Jacksonville, Fla. Walch, (Mrs.) J. J. (M) Mich. State Fed. Women’s moe 2 
York City Strassmann, G. S. (FB) Metropol. State Hosp., Me Mass. Escanaba 
more, Md. Strother, C. R. (G) Wash., Seattle Waldman, A. (M) Home for Jewish Aged, Philadelphia, mPa 
pia, Wash. Stubbs, J. B. (FC) ‘aaa Texas Walker, (Mrs.) M. C. (G) Cleveland, Ohio 
ells, N. J. Studz, Helen (M) Vet. Admin. Hosp., Fort Howard, Md. Wallach, K. (FC) New York City 
eth, N. J. Sturgis, Louise L. (M) Am. Cancer Soc., New York City Walworth, G. (G) Tecumseh, Mich. 
inston, Ill, Sturkie, P. D. a Rutgers U., New Brunswick, N. 1. | Warner, C., Jr. (FS) Warner Co., Philadelphia, Pa. 
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